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Mains-operated Mode! PMQ I! 


Made by Carl Zeiss, Oberkochen, Germany. 


For precise measurements from 200 my in the ultraviolet to 1000 my in the near infrared 
region with high spectral resolution. Write for illustrated literature. 


Sole Agents 


ADAIR, DUTT & CO. (India) Private LTD. 


CALCUTTA MADRAS SECUNDERABAD BOMBAY NEW DELHI 
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BAUSC 
METER STIGMATIC GRATING 


SPECTROGRAPH 


\ 


With this low-priced instrument you can take 
Quality Spectrograms 
* Certified-Precision Grating 
* Fixed position design 
* Hartmann Slide with seven 2 mm. step apertures 
* Stigmatic 
* All controls and film holder at one end 
* Three models, each with a concave high efficiency blaze grating 


Faithfully yours 


In the INDUSTRIAL LABORATORY 
In the COLLEGE LABORATORY 


Made by 
THE BAUSCH & LOMB OPTICAL COMPANY 


ROCHESTER, N.Y., U.S.A. 


Sole Agents in India 


MARTIN & HARRIS (PRIVATE) LTD. 


(SCIENTIFIC DEPARTMENT) 
SAVOY CHAMBERS, WALLACE STREET 


BOMBAY 1 
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%* The most COMPLETE 
Microscope so far 


made 


*|deal for QUALITY 
PRECISION 
& VARIETY 


WILD M 20 


Sole Agents: 


RAJ-DER-KAR & CO. 


COMMISSARIATE BUILDING, HORNBY ROAD 


BOMBAY.-1 
Telephone: 26-2304 Telegram: TECHLAB |f 
The M 20 Microscope with few of its attachments — Our Sub-A gents: , 
Fig. 1: With Micro Camera and Binocular Tube; , x ' 
Place Conrat The Central Scientific Supplies Co., Ltd. | 
Fig. 3: With Six-Hole Nosepiece ; Filter Exchanger, No. 2, Agaram Road, Tambaram, Madras | 
pone _ The Upper India. Scientific Works | 


. 4: Built-in Illuminator for K Illumination, 
Fig jor Kohles Morigate, Delhi 
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@ cas PLANT 


FOR LABORATORY, INDUSTRY & KITCHEN 


Installed at: 


Several important Laboratories, viz., Central Drug Research institute, Lucknow, 
Centrai Sait Research Institute, Bhavnagar, Central Road Research Institute, Deihi, Indian 
Institute of Technology, Kharagpur, Ahmedabad Medica! College and Armed Forces Medical 
Coliege, besides 20 units in Travancore-Cochin, 12 in Andhra, 6 in Madhya Pradesh 
recently totalling about 300 installations all over India. 


| Also makers of superior laboratory fittings & equipment 


‘| GANSONS (PRIVATE) LTD. 


P.B. No. 5576, BOMBAY 14 


“*MEMMERT” 


UNIVERSAL OVENS 
(Can be used for incubating, drying 
and sterilising) 


Range: 30/220°C. 
(Plus or minus 0-5 accuracy in the lower range) 


GERMAN CHEMICAL THERMOMETERS 
in all ranges 


- Model Tv 10 with metal door 
PLEASE CONTACT: 


| RAT ORY FURNISHERS 


DHUN MANSION, VINCENT ROAD, DADAR, BOMBAY 14 


Grams: ‘LABFURNISH’ PHONE: 62761 
BOMBAY-DADAR 


Branch: AHMEDABAD 
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CRAFTSMAN 


A SYMBOL OF QUALITY AND SERVICE 


LABORATORY, RESEARCH AND INDUSTRIAL 
INSTRUMENTATIONS 


POT-TITRATION & POLAROGRAPH 
We assemble: 
% Photoelectric Colorimeter nine different models. 


% Photoelectric Filter Spectro-Photometers four models. 
* Photoelectric Flame Photometer one model. 


%* Polarograph, Karl Fischer and Potentiometric Titration Unit with 
Automatic Burettes. 


* Thermocouples, Pyrometers and Controllers, 


% Thermostats, Relays, Water and Oil Baths, Incubators, Ovens and 
Furnaces. 


* Laboratory Utility Items, Hardware and Shakers. 


We Stock: 
Cambridge pH-meter, Pyrometers and Thermocouples. 


ASK FOR DETAILED INDEX: 


CRAFTSMAN ELECTRONIC CORPN. crivate) LTD. 


Laboratory, Factory & Office 
SETHNA HALL, NESBIT ROAD, MAZAGAON, BOMBAY 10 


Phone: 42346 


| 
| 
= 
| 
‘ 
| 
CURR. SCI., NOVEMBER 1957 


Now available from stock: 


CHROMATRON 


Manufactured by 


HELLIGE U.S.A. 


PHOTOELECTRIC COLORIMETER AND TURBIDIMETER 
Precise, Portable and Versatile Instrument 
Indispensable for Chemical Analysis, Process Control and Product 
grading based on the measurement of colour or turbidity of a liquid. 


Some of its wide applications : 


PUBLIC HEALTH—Analysis of water, sewage and industrial wastes. 


AGRICULTURE AND FOOD PROCESSING—Determination of the 
exact chemical composition (including trace elements) of soils, plant tissues 
and fertilizers; for colour grading and the organic, minerals and vitamin 
analysis of dairy products, edible oils, sugars, syrups, fruit juices and other 
foodstuffs. 


INDUSTRY—Chemical analysis and colour grading in the refining or 
manufacture of inks and dyes, pharmaceuticals and chemicals, metals and 
ores, pulp and paper, rubber and plastics, glass and ceramics, soaps and 
detergents, textiles and leathers, cosmetics, beverages, paints, varnishes, 
petroleum products, construction materials, etc. 


GORDHANDAS DESAI PRIVATE LTD. 


SIR PHEROZESHAH MEHTA ROAD, BOMBAY 1 


P-7, Mission Row Extension 4/2B, Asaf Ali Road 22, Linghi Chetty Street 
CALCUTTA |! NEW DELHI MADRAS 1 


| 
| 
| i] 
1} 
| 
| | 
i] 
| | | 
| 
| 
= 
y 
| 
| 
i} 
4) i} 
a | 
| 
| 
CURR. SCI., NOVEM3ER 1957 


BURGESS BOOKS ON BOTANY & ZOOLOGY 
Discount to Libraries, Staff and Goveramznt Departments 10”, 


Allen: EXPERIMENTS IN SOIL BACTERIOLOGY 1951 Rs. 24-00 
Barnett : ILLUSTRATED GENERA OF IMPERFECT FUNGI 1955 
Stork : EVOLUTION OF PLANTS 1951 
Kurtz : INTRODUCTORY PLANT PHYSIOLOGY 1954 
Boyle : PRINCIPLES & PRACTICE IN PLANT CYTOLOGY 1953 
Cummins : TEXTBOOK OF INTERMEDIATE PLANT SCIENCE 1950 
Harrow: ONE FAMILY: VITAMINS, ENZYMES & HORMONES 1950 


Jones : MICROTECHNIQUE 1952 
Baerg: INTRODUCTION TO APPLIED ENTOMOLOGY 1948 
Visscher : EXPERIMENTAL PHYSIOLOGY 1950 
Isley : METHODS OF INSECT CONTROL—?art ! 1948 
Scherer: INTRODUCTION TO CELL & TISSUE CULTURE 1955 
Dorfman : METABOLISM OF STEROID HORMONES 1953 
Meglitsch : INTRODUCTION TO BIOLOGICAL PRINCIPLES & THEIR 
INTERPRETATIONS 1948 
Hartwig: PHYSIOLOGY; Laboratory Manual 1954 
Tietz: HUMAN PHYSIOLOGY & ITS APPLICATIONS 1955 
Hickman : ANIMAL ECOLOSY & NATURAL HISTORY 1955 
Rugh : EXPERIMENTAL EMBRYOLOGY 1948 


For details and list of other books, please write to: 


NEW BOOK CENTRE 


LANKA, VARANASI-5 


We design and supply: 
VARIOUS TYPES OF 
ELECTRONIC EQUIPMENT 


SUCH AS 
STABILIZED POWER SUPPLY UNITS 


BATTERY CHARGERS FOR HOME, GARAGE AND GENERAL PURPOSE 
NEON SIGN TRANSFORMERS 
CONSTANT VOLTAGE, BOOSTING, GLOW DISCHARGE, STEP-UP, STEP-DOWN 
TRANSFORMERS 
BATTERY ELIMINATORS, METAL RECTIFIERS, WAVE-BAND SWITCHES, ETC., ETC. 


FOR ANY DESIRED SPECIFICATIONS 


We have been designing and supplying to the market various Electrical 
and Electronic Equipment for over 15 years past 


GUARANTEED PERFORMANCE! . PROMPT ATTENTION ! 


RADIO ELECTRIC (PRIVATE) LTD. 
2A, LAMINGTON CHAMBERS, LAMINGTON ROAD 
BOMBAY 4 
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“GOLD SEAL” 
MICROSCOPE SLIDES 


(TROPICALISED) 


We regret to announce that as a result of Tariff Ruling No. 59 
of 1956 issued by the CENTRAL BOARD OF REVENUE 


the CUSTOMS DUTY is now 
70% 
and this is reflected in our rupee selling prices. 
(Rs. 18°50 per gross) 


Accredited Agents for 
CLAY-ADAMS Co., INC., NEW YORK, U.S.A. 


MARTIN & HARRIS (PRIVATE) LTD. 


(SCIENTIFIC DEPARTMENT) 
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 


REAGENT BOTTLES 


‘STANDARD’ RHEOSTATS 


SINGLE, DOUBLE & FOUR-TUBE 


COVER A WIDE RANGE 
FOR USE IN 
COLLEGE LABORATORIES & 
INDUSTRIAL WORKSHOPS 


Sole Distributors 


THE STANDARD SCIENTIFIC GHARPURE & GO. 
EXTENSION + CALCUTTA 


115. BRODIES ROAD, MADRAS 28 


GRAM: MEEWAMO _ PHONE:22 2061 
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The entire range of Whatman 
Filter Papers is discussed in the 
booklet ‘Buyers’ Guide.’ 

Copies of this booklet, and of 
that containing the first series of 
monographs on Chromatography 
can be obtained from the address 
below. It would be of assistance 
if you would quote the refcrence 
FS3 when replying to this adver- 
tisement. 


H. REEVE ANGEL& CO LTD + 9 BRIDEWELL PLACE * LONDON EC4 


Only papers which have been hardened by 
an acid process should be chosen by analysts 
who require resistance to acid, resistance to 
alkali and good wet strength. 

Papers hardened in this way contain 
nothing more than the pure cellulose from 
which they are made; there is no added 
substance to constitute a possible source of 
contamination. 

Treated by an acid process, Whatman 
Hardened Filter Papers possess the high 
standard of purity essential for the most 
accurate work, They have the wet strength 
necessary for filtration under suction or 
pressure...are widely used in Biichner 
funnels . . . offer distinct advantages wherever 
resistance to chemical or physical degradation 
is required. 


Also at 52 Duane Street New York 7 


woke disrituorsof WHATMAN FILTER PAPERS 


(Manufacturers W. & R. Balston Ltd.) 


CURR, SCI, NOVEMBER 1957 
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Cr. B. LANGE’S FLAME PHOTOMETER MODEL V 


For determination of alkali, alkaline earth metals, etc,. Recent advances in Flame Phoio- 
metry make this an indispensable instrument in almost every branch of Science and Industry. 


Advantages : 


* Has built-in compressor. * Works on city gas or petroleum cracked gases. * Constant voltage 
transformer keeping the output of compressor constant and gas pressure regulator ensure steady 
flame and accurate results. * A Lithium compensation accessory for overcoming interference 
is also available. * Special Accessories can be supplied for using the instrument as an 


absorptiometer 


A product of : 
MEssRS. DR. B. LANGE, GERMANY 


MANUFACTURERS OF COLORIMETERS, POLAROGRAPHS AND OTHER PHOTOELECTRIC INSTRUMENTS 


— SOLE AGENTS IN INDIA: 


TOSHNIWAL BROS. (PRIVATE) LTD. 
188, JAMSHEDJI TATA ROAD, BOMBAY 1 


BRANCHES: 


14 8/4 N.E.A. 9, ELACKER'S ROAD 16/1 A, KEYATOLLA LANE 
NEW DELHI 5 MADRAS 2 CALCUTTA 29 
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THE EARTH’S MAGNETIC FIELD 


T the earth has an associated magnetic 
field has been known for many centuries, 
and its effect on a small freely suspended mag- 
net has long been used as a navigational aid. 
Such an arrangement can equally well be used 
for discovering the properties of the earth’s 
Magnetic field, in particular its form over the 
surface of the earth or—by a sufficient refine- 
ment of the apparatus—any fine details or small 
changes that may be found at a chosen loca- 
lity. During the first half of the nineteenth 
century, the German mathematician Gauss 
found it possible to separate the total magne- 
tic field measured at the earth’s surface into 
two distinct components, one of internal and 
the other of external origin. The field due to 
internal origin is by far the larger component 
of the two. It has a similar form to, though 
not identical with that produced by a bar mag- 
net with its axis inclined at a small angle of 
about 11° to the axis of rotation of the earth. 
‘ 


The field to be measured is never large; the 
maximum strength is about 0-7 gauss and 
often, the details of interest are one-thousandth 
of this value. The external field is transient 
in -character and exhibits a most complex 
structure depending upon the relative configu- 
ration of Earth, Sun, and Moon, the season of 
the year, and on the physical state of the Sun, 
in contrast to the main field which is independ- 
ent of all these variables. The source of the 
transient field has been traced to the atmo- 
sphere. 

The main field has a number of components of 
which that corresponding to a dipole field is 
the most prominent. The best fit dipole field 
has an equatorial horizontal component of 
0-312 gauss and a magnetic moment of 7-06 x 
1075 ¢.g.s. units. There is some empirical evi- 
dence to suggest a decrease of magnetic 
moment, by a few per cent. during the last 
century. 


| 
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The deviations of all the elements from the 
corresponding dipole form are time-dependent, 
a fact discovered empirically and expressed in 
terms of a secular variation. The average 
annual change at each location is about 
507 (y= 10” gauss). 

The data on the past field are also of great 
interest, and recently these have begun to be 
inferred from a study of the remnant magnet- 
ism of certain natural rock formations, either 
sedimentary or igneous, containing small 
grains of ferromagnetic impurity such as Hermi- 
tite or Magnetite. Before a rock is formed, the 
impurity grains behave as small suspended 
magnets and get oriented in sympathy with the 
local field. On subsequent compression or cool- 
ing, the particle orientation is preserved, thus, 
leaving a magnetic record of known geological 
age. Data are now available covering the 
range 800 million years ago to historical times, 
and a smooth link with the modern results has 
been obtained by the study of artificial archi- 
tectural structures, and of volcanic lava of 
accurately known age. From a study of the 
values of dip certain important conclusions 
have been drawn. It is found that the dipolar 
axis has changed gradually with time. The 
evidence is in favour of considerable wander- 
ing: for example, some 800 million years ago 
the North magnetic pole would have been in 
Central North America: from here it moved 
south-westward across Pacific Ocean to near 
the Marshall Islands, then towards Japan and 
finally across Siberia to its present position 
(76° N., 102° W.). Measurements made both in 
Europe and North America lead to paths of the 
same form, and this result is interpreted as 
due to continental drift. The present obliquity 
angle between the geographical and magnetic 
pole though small is likely to represent ‘a 
maximum value, and in the past seems to have 
been rather smaller. Although the orientation 
of the earth’s axis of rotation is fixed in the 
main relative to the plane of the ecliptic, the 
rotation axis appears to have kept company 
with a wandering magnetic axis; the total 
evidence is intelligible only if the terrestrial 
surface features have moved relative to the 
selid mass of the earth which has remained 
unaffected in space. A slow relative slip bet- 
ween the mantle and core is, therefore, a rea- 
sonable conclusion on dynamical and mecha- 
nical grounds. Implicit in it is the assertion 
that the source of the magnetic field is to be 
found in the core. ‘ 

When we consider the dip direction, another 
surprising result emerges out namely, the polar- 
ity reversal. Observational data imply that the 


Science 


polarity of the total dipole field has in the re 
mote past reversed not once, but many times 
with time reversals of the order of 10° years, 

Recent astrophysical work has shown con- 
clusively the general occurrence and funda- 
mental importance of magnetic fields in the 
Universe and these fields often show polarity 
reversals. It is well established that the Sun 
possesses a general stable small dipole field in 
addition to local fields of the magnitude 10 
gauss, connected with sun spots. Polarity re- 
versal has been observed not only in the Sun 
but also in some magnetic stars, characterised 
by an associated strong variable, non-sinu- 
soidal magnetic field of the order of 10* gauss. 

It is well known that the magnetic field in 
a conductor decays exponentially, depending on 
the electrical conductivity and linear dimen- 
sions of the conductor. If the conducting sphere 
has the same size as the earth, the decay time 
is of the order of few times x 104 years; and 
if the sphere has stellar size, the decay time 
is increased to 101° years. Therefore, it can be 
said with confidence that for objects of astrono- 
mical size the decay time is appreciably greate 
than the present accepted age of the Universe 
(5 x 10® years), the cosmic magnetic fields be- 
ing essentially permanent features and _ the 
electrical conductivity effectively infinite. 

The following conclusions are to be drawn 
at the present time concerning the occurrence 
of magnetic fields: 

(i) Electrically conducting matter in motion 
has associated magnetic fields; so that the 
problem of production and amplification cf such 
fields is very likely to involve also considera- 
tions of the dynamics of matter ; (ii) The prob 
lem of maintaining an already established field 
arises only in condensed bodies of planetary 
size; (iii) Because the earth is the only pla- 
netary body known to have a magnetic field, 
its study. must proceed independently; and 
(iv) Nevertheless, polarity reversal is found 
generally and the earth’s field might ultimately 
be found to form one special manifestation of 
a more general cosmic feature. 

Theories of origin of the main terrestrial field 
based upon the presence of magnetised mate- 
rials either in the main body of the earth or 
the crust does not seem to be valid, for, the 
temperature inside is much above the Curie 
point and the crustal specific magnetisation is 
much larger than the measured values respec- 
tively. An alternative approach is the possible 
inadequacies of Maxwell’s equations for regions 
of large volumes and for such systems, con- 
ventional equations must be augmented by 
terms which associate the magnetic moment 
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with material angular rotation. Laboratory in- 
vestigations by Blackett and others have un- 
animously decided that the magnetic rotation 
effects are absent. 

The other conventional source of the magne- 
tic field is an electric current system within the 
earth. This approach is concerned with the 
details of the possible production and location 
of such a current system, along with the in- 
vestigation of its properties and those of the 
associated magnetic field. The electrical con- 
ductivity must be a controlling factor, since 
internal energy sources for electromotive forces 
are limited. For this reason, the core is elec- 
trically the region most likely to act as a source 
for the observed magnetic field and the im- 
portance of this in this connection was infer- 
red before, on the basis of pole wander. Fur- 
ther, the essential importance of fluid flow for 
the problem of the magnetic field follows im- 
mediately from the failure of the mechanisms 
depending on the solid phase. The assertion 
that the origin of the field at the surface is 
traceable to the intricate three-dimensional 
fluid core notions has no significant competi- 
tors. The fact that part, if not all the core 
is liquid must add physical weight to the 
argument. 

The theory of the earth’s field is then reduc- 
ed to a study of the mutual interaction bet- 
ween an electrically conducting fluid and a 
permeating magnetic field. The movement of 
a conducting fluid across a magnetic field is 
known to induce an electromotive force in the 
fluid which gives rise to electric currents ; these 
interact with the permeating initial magnetic 
field, providing what amounts to an electro- 
magnetic body force to act on the fluid, in 
addition to the purely hydrodynamic body 
forces that are independently present. The 
complex of phenomena can be analysed with 
anew branch of physics known as magneto- 
hydrodynamics. The introduction of the ideas 
of magneto-hydrodynamics at once envisages 
new effects, the significant one being the abi- 
lity of an electrically conducting fluid immers- 
ed in a magnetic field to withstand shear in a 
more permanent manner than when the field 
is not present. For this reason the fluid is able 
to transmit transverse waves in addition to the 
longitudinal waves, normally to be expected 
amd these are known as hydrodynamic waves. 
Seismic data clearly support these ideas and 
the inner core was recognised by its ability to 
tarry transverse waves. On this assumption 
the theory leads to an inner core magnetic 
feild of 105 gauss as an order of magnitude. The 
ibsence of transverse waves in the outer core 
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is, on the new interpretation taken as evidence 
for the smallness of any fie.d there. The severe 
restriction of the strong field to inner core re- 
gion imp.ies the presence of special fluid flow 
patterns in the outer core, derivable on the 
basis of hydromagnetic arguments and the 
dipole fluid observed at the earth’s surface is 
to be regarded as a secondary effect. The fact 
that the surface field has a strength of only 
% gauss is not incompatible with the model: 
in the solar case the surface field is as small 
as 1 gauss although a strong internal field is 
present. It is to be concluded, therefore, that 
the empirical evidence supports the full appeal 
to magneto-hydrodynamics in treating the 
dynamic problem. 

Field decay occurs through Joule heat losses 
which is an irreversible effect, and any aug- 
mentation of an existing field must involve the 
conversion of kinetic into magnetic energy 
according to the rules of magneto-hydro- 
dynamics. Bullard in an important paper estab- 
lished, by reference to a special model, that a 
hydromagnetic dynamo mechanism is able to 
maintain a stationary field, once established. 
Independently, Elsasser has attempted to obtain 
solutions of the hydromagnetic equations which 
are directly applicable to the earth. 

On purely qualitative grounds, however, the 
several terrestrial effects can be correlated. 
The core-mantle coupling which must be of 
viscous origin associated with the last stage of 
the decay of turbulent motion, will depend on 
the magnetic conditions in the core. If the 
secular variations be associated with fluid 
mction in the outer core and the westward drift 
of the surface field be ascribed to a differen- 
tial rotation between the mantle and the core, 
then changes of the magnetic conditions in the 
core can be expected to affect the coupling; 
the observed correlation between anomalies 
of the secular change and terrestrial rotation 
becomes intelligible. 

Polarity reversal remains unexplained and 
falls within the range of arguments concerned 
with the initial production of magnetic fields. 
That the turbulent motion is intimately con- 
nected with the production of magnetic fields 
is usually accepted to be true. The production 
of magnetic fields in Nature still remains an 
unsolved problem, and it has not yet been un- 
ambiguously demonstrated that turbulent 
motion can spontaneously give rise to a magne- 
tic field and that such a field can be ampli- 
fied. The origin of the earth’s main field is 
still not understood but it is clear that the first 
steps of a theoretical treatment have been 
taken. It is virtually certain that the effect is 
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hydromagnetic and located in the core, and 
that the non-linear form of the theory is funda- 
mental. 

Further progress is expected to be made dur- 
ing the International Geophysical Year since 


THE NEW AUSTRALIAN RADIO TELESCOPE 


NEW radio telescope designed by Dr. Wilbur 

Christiansen of the Radio Physics Division 
of Australia’s Commonwealth Scientific and 
Industrial Research Organisation, Sydney, has 
been completed and put into operation, in time 
for the opening of the International Geophysi- 
cal Year which commenced in July 1, 1957. The 
task of building a high precision radio telescope 
with an extremely high angular resolution was 
undertaken by Dr. Christiansen in 1954, and the 
telescope is located near the small industrial 
town of St. Mary’s on an abandoned airfield; 
about 30 miles from Sydney. 

The new telescope is the outcome of a pre- 
vious interferometer built and used by Chris- 
tiansen, known as “Christiansen interferometer” 
which consisted of 32 parabolic dishes, each 6 ft. 
in diameter arranged in a line 700ft. long. The 
dishes constituted a kind of coarse diffraction 
grating that gave a reception diagram formed 
by narrow and widely-spaced fringes. As the 
Sun crossed the field of the instrument each 
fringe scanned the disc, somewhat as the exit 
slit of a spectroheliograph, and localised sources 
of radio emission could be pin-pointed with 
considerable accuracy. 

This instrument established in detail the ori- 
gin of enhanced radio emission in active areas 
of the Sun marked by sunspots, bright hydro- 
gen flocculi and other optical signs of disturb- 
ances in the solar atmosphere. 

Minimum sunspot activity marked the period 
from 1951 to 1954, ideal for the multiple inter- 
ferometer to function effectively. There was 
seldom more than one active region at a time 
on the Sun. Knowing the position of a sunspot 
it was certain that a recorded peak came from 
that point and so the radiophysicists were able 
fo get the information they sought for. 

But after 1954, a state of maximum sunspot 
activity commenced and this created a large 
number of simultaneous active regions on the 
Sun. The “knife-edged” beam performance of 
the interferometer, receiving signals from nar- 
tow strips of the Sun, was not suitable for the 
hew conditions. A shortcoming of the instru- 
ment was the fact that each beam received the 
total emission from the south-north strip that 
it scanned. This did not matter when iit was 


The New Australian Radio Telescope 1S ent 


consists of 32 dishes, with 40 ft. space betwee? 


the earth’s magnetism is one of its highly ir- 
teresting and important properties —(Based 
an article by G. H. A. Cole, Science Progress, 
1957, Vol. XLV, pp. 628-45.) , 


known, that only one active region lay in a 
strip; but it mattered very much when two or 
more regions were active in a strip. 

In order to overcome the limitations of the 
above interferometer, Dr. Christiansen design- 
ed the present instrument which combines the 
principles of the former with the “Mills Cross’ 
interferometer. The principle of Mills Cross is 
essentially the following. Two long intersect- 
ing aerial elements arranged in the form of 2 
cross, produce a pair of intersecting beam and 
oniy the point of intersection is capable of re 
ceiving signal. By this arrangement, a_ high 
directivity for the aerial system is obtainei 
though it is at the sacrifice of the collecting 
area. 


Photograph of the Radio 


Telescope 
By Courtesy of the Australian High Commission, 
New Delhi. 
The new telescope consists of 64 paraboli: 
dishes, each 19ft. in diameter and erected @ 


an equatorial mount. Each arm of the cro 
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them and extend 1,240ft. in length. The arms 
intersect at right angles in the centre. The 
telescope produces two series of knife-edged 
beams, which individually measure only one- 
thirtieth of a degree in width. One series in- 
tersects the other at right angles, forming an 
invisible celestial radio lattice. But the connect- 
ing lines of the lattice are cut out, leaving only 
the points of intersection. The instrument is 
se planned that only one point of intersection 
at a time can fall on the Sun and it can 
focus on an area of less than 1% of the whole. 
As soon as one point scans across the Sun, an- 
other starts, and so on, each moving a little 
higher than the one before. 

The “Chris-cross” does not look at the photo- 
sphere—the sun’s surface—but it is directed at 
the lower corona, close to where this joins the 
chromosphere. Optical telescopes can see the 
corona only outside the rim of the Sun, but the 
new telescope can see it right in front of the 
disc. The whole instrument moves automati- 
cally to allow for the earth’s rotation and to 
keep focussed on the Sun on its journey across 
the sky. 

The dishes are made from aluminium tubing 
and are lined with chicken wire having a metal 
pole projecting from the centre, to contain the 
aerial. Each pair of dishes has connecting wires 
underneath ; each pair of pairs has connecting 
wires; and so on until the main wires from 
each arm meet at a central receiving point. 
Radio signals from the Sun are intercepted by 
the chicken wire and focussed on the aerials. 
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The signal picked up by the aerials are fed 
into- the system of cables, much as tributaries 
feed a river. Before moving into the receiver 
the energy- from each arm is collected sepa- 
rately. To provide a modulated record, the 
polarity of the energy from the east-west arm 
is reversed many times a second before it is 
combined with the energy from the north-south 
arm. Finally the combined stream of energy 
passes on to the recording equipment, where it 
is mapped on paper. 

The successful culmination of a scheme of 
such a gigantic nature represents the excellent 
co-operation of engineers, laboratory and work- 
shop staff who partook in it. 

The telescope is a big step forward, and can 
be used to pin-point the active areas on the 
Sun which seem to be responsible for radio out- 
burst of large intensity. These active regions 
which occur around sunspots are one of the 
great mysteries of the Sun. They are the source 
of most radio waves coming from the Sun; they 
cause magnetic storms and radio fade-outs; 
they may even affect the weather. But the 
exact nature of these regions are at present only 
conjectural and this is one of the problems 
waiting to be solved. 

It is just possible that this telescope will pro- 
vide the answer by itself. But it is more likely 
that the answer will come by combining results 
obtained from radio-astronomical studies with 
optical work that are being carried out in Aus- 
tralia and in other parts of the world. 


NEW ELECTRONIC DEVICES 


O new electronic devices which may rival 

the vacuum tube and the transistor in 
eectronic technology have been announced. 
They are the “solion”, developed by «he Naval 
Ordnance Laboratory in Washington, D.C. and 
the “spacistor”, developed by a team of phy- 
sitists of Raytheon Manufacturing Company 
of Waltham, Mass. 

The “solion” depends on the movement of 
ions in a solution, instead of gas or a vacuum, 
as in the vacuum tube, or in a solid, as in the 
transistor. The ions flow between electrodes in 
an iodine solution. The device is highly sensi- 
tive to changes in outside conditions. The elec- 
tric flow of ions, for example, can be stimu- 
lated and varied by changes in temperature, 
pressure, light, sound and acceleration. In cer- 
tain applications, it promises to be more selec- 
tive, sensitive, and efficient than the vacuum 
tibe or the more recently developed transistor. 


It is expected to make possible less expensive, 
smaller and simpler electronic control systems. 

The “spacistor” operates on what is describ- 
ed as “a wholly new principle”. It is a semi- 
conductor device, as tiny as the transistor, that 
operates electrically like a vacuum tube. It is 
said to “combine many of the best properties 
of the vacuum tube and the transistor” and 
thus to be “a major step forward in the art of 
amplifying electric energy”. The spacistor pro- 
mises two major advantages over today’s best 
transistors: it will probably amplify as much 
as 50 times higher than transistors; also, be- 
cause spacistors can be made from materials 
unsuited for transistors. They are expected to 
operate at temperatures more than double the 
temperatures at which today’s germanium or 
silicon transistors can operate. (Science, 1957, 
126, 392.) 
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NOBEL PRIZE FOR PHYSICS 


Nobel Prize for Physics for the year 
1957 will be jointly shared by the two 
Chinese physicists, Professor T. D. Lee of 
Columbia University and Frofessor C. N. Yang 
of the Institute for Advanced Study,, Princeton 
University. The award has been made in re- 
cognition of their outstanding work on the 
laws of parity, especially of its violation in 
weak interactions. 

Parity is a concept which has played a funda- 
mental role in physics ever since the discovery 
and development of wave mechanics. In quan- 
tum mechanics, each state of a system is de- 
scribed by means of a function 
# (x, y, z, 8) which is a function of the position 
of the particle and the orientation of its spin. 
Parity is an operation which inverts the posi- 
tion of the particle about the origin. Thus 
under the operation of parity, the above wave 
function will change into 4 (—z, —y, —zZ, 8). 
The law of parity asserts that 4 (— x, — y, —Z, s) 
should be either equal to +¢(x, y, z, s) or 
-~(x, y, z, s). In the former case, the sys- 
tem is said to be of even parity while in the 
latter case it has an odd parity. In both the 
cases, #4* which defines the probability of 
finding the particle at the position (z, y, 2) 
and with its spin described by the co-ordi- 
nate s, remains the same. In a simpler langu- 
age, the law may be stated by saying that 
Nature does not allow any distinction between 
left-handed and right-handed systems. 

It was supposed till recently that parity should 
be conserved in every nuclear reaction. Con- 
servation of parity means that the parity of 
an isolated system is a constant of motion and 
cannot be changed by internal processes. The 
law therefore prohibits the mixing of states of 
opposite parities. It is this belief that Lee and 


Yang challenged last year. From an analysis 


of the experimental data on the decay schemes 
of the @* pue 7* mesons, they arrived at the 
conclusion that there is no experimental sup- 
port for the law of conservation of parity 
for the case of weak interactions, viz., decay 
interactions for the mesons and hyperons 
and various Fermi interactions. In addition, 
they suggested a number of experiments by 
which one may determine whether weak inter- 
actions differentiate the right from the left. 
The suggestions of Lee and Yang were test- 
ed recently by C. S. Wu from the Columbia 
University, and E. Ambler and others of the 
National Bureau of Standards, U.S.A. Experi- 
menting with a set of polarised nuclei of radio- 
active isotope Cobalt 60, they noticed a strong 


asymmetry in the angular distribution of the _ 


“valid, but natural laws, nevertheless, are in- 


electrons emitted during f decay of the iso 
topes, along the direction of the nuclear spins 
and opposite to it. If the parity law wer 
valid, one should expect an equal number of 
electrons along and opposite to this direction 
but actually it was found that the intensity of 
the electrons along the direction of the nuclear 
spins was 40% larger than it was in the other, 
This establishes, beyond doubt, the violation of 
the law of parity in processes involving b 
decay. Observations on the decay scheme of 
mesons also have likewise proved that the 
law of parity cannot be extrapolated for weak 
interactions. 

The work of Lee and Yang and the experi- 
ments carried out at their suggestion have cas 
doubts on the correctness cf a few other laws 
also, which were hitherto held to be valid, like 
the laws of invariance under charge conju 
gation and time reversal. The theory of elec- 
trons developed by Dirac in 1928 predicts tha! 
Natural laws are symmetrical between posi- 
tive and negative electric charge; that is, ‘ 
every particle, there exists another with the 
same mass and other physical characteristics, 
but with opposite charge or magnetic moment. 
This law, known as the principle of charge con- 
jugation, was first successfully verified in 193) 
when Anderson discovered the positron, and 
more rigidly confirmed by the production of 
‘antiprotons’ amd ‘antineutrons’ last year in th 
laboratory. Lee and Yang remark that neither 
the law of conservation of parity nor of invari- 
ance under charge conjugation is separately 


variant under the combined operation of parity 
and charge conjugation. Thus anti-cobalt 6 
would emit its positron in the opposite diret- 
tion to cobalt 60, and neutrino—a massless, 
chargeless particle which has its spin parallel 
to its momentum representing a right-handed 
screw, finds its counterpart in the anti-neutrino 
whose spin is anti-parallel to its momentum r- 
presenting a left-handed screw. By combininj 
the two asymmetries, one can build up a higher 
symmetry, as it were, which has come to bk 
known as the combined parity prinviple. I 
our universe is composed predominantly 0 
particles of one kind of parity and _ charge, 
that is just a matter of accident only; f# 
away at the distant galaxies, there might exis 
universes wherein the structural units are anti 
particles that have opposite senses of screw t 
those of ours, and Nature as a whole preserve 
its symmetry in an overall majestic ccsme 
logical scale. K. S. V, 
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POLYMERS AS STUDIED BY SOME PHYSICAL METHODS 
S. BHAGAVANTAM 


Indian Institute of 


INTRODUCTION 
HAT high polymers are composed of large 
structures built up by the successive repe- 
tition of small units was first pointed out by 
Staudinger! in 1920. This simple hypothesis 
has, during the last three decades, stimulated 
a large amount of both experimental and 
theoretical work. The high polymer molecule 
may thus be looked upon as just a long chain 
endowed with the ability to assume all sorts of 
configurations through rotations about its 
valence bonds. Under such circumstances, we 
have to speak of average size, average shape 
and so on, 

In addition to developing theoretical concepts 
based on statistical methods of dealing with 
such problems, diverse experimental investiga- 
tions such as determinations of turbidity, osmo- 
tic pressure, acoustic absorption and viscosity of 
these polymers in solution, have been under- 
taken with a view to estimate their effective 
sizes, shapes and molecular weights. In the 
glassy or solid state too, they exhibit other 
characteristic and easily measurable physical 
properties such as rubber elasticity and photo- 
elasticity. Experimental techniques involving 
both static and dynamic methods, the frequen- 
cies used in the latter ranging from sonic to the 
ultrasonic, have been pressed into service in 
recent times to study such interesting mecha- 
nical properties. 

RELAXATION EFFECTS IN HIGH POLYMERS 


It follows that in such long chain polymer 
molecules, because they are flexible and can 
take up many different shapes, certain shapes 
are sometimes more probable than others and 
if a molecule is distorted from a more probable 
shape, it tends to return to it in a very short 
time when the distorting stress is removed. The 
rapidity with which the more probable shape 
is regained determines the relaxation time for 
such a configurational elasticity. The measure- 
ment of the propagation constants of acoustic 
waves is a well-known means for studying such 
mechanical relaxation effects. 

The dispersion in solid samples of several 
polymers of ultrasonic velocity and of absorp- 
tion of longitudinal and torsional waves was 
observed by earlier workers.2* Work on con- 
centrated polymer solutions in the audio-fre- 
quency range by Ferry and his co-workers,5-6 


has revealed that there is a dispersion of dyna- 


Science, Bangalore 


mic rigidity and the dynamic viscosity. These 
studies have established a strong correlation in 
the distribution of the relaxation times of such 
solutions with those of the corresponding solid 
polymers. Mason and co-workers? found from 
measurements with longitudinal ultrasonic 
waves, a dispersion of velocity and an asso- 
ciated dispersion of attenuation in polyisobutyl- 
ene liquids. Direct measurements of shear vis- 
cosity and shear elasticity of these liquids by 
the torsional crystal method developed by 
Mason’ showed that a relaxation occurs in the 
shear modulus and that the dispersion of the 
longitudinal velocity in these liquids is due to 
the dispersion of their shear elasticity. 

The mechanical properties of solids, pure 
liquids and concentrated solutions of high poly- 
mers appear to be affected by interchain re- 
actions arising from the close proximity of the 
Polymer molecules to one another as well 
as by intrachain reactions pertaining to 
the chain of a given molecule itself. 
In studying the possible motions occurring 
within the chains, it is desirable to isolate the 
two effects. This is accomplished by taking such 
dilute solutions of the polymer that the mole- 
cules do not touch each other on the average 
(about 1g./100c.c.). In such solutions, the 
thermal motions of the segments in the polymer 
molecule co-ordinate with one another to pro- 
duce changes in the configuration of the mole- 
cules and the configurational changes are asso- 
ciated with a series of relaxation times. Baker 
and his co-workers® employing the torsional 
crystal method showed the existence of three 
relaxation frequencies for dilute solutions of 
polyisobutylene in cyclohexane. Similar results 
were obtained by Rouse and Sittel!® for poly- 
isobutylene dissolved in different solvents like 
cyclohexane, benzene and toluene and for poly- 
styrene dissolved in toluene. These relaxation 
frequencies characterising the configurational 
relaxation between different members of the 
chain, range from audiofrequency to the mega- 
cycle region. 

With a view to study such relaxation effects 
in the megacycle region, measurements of velo- 
city and absorption in dilute solutions of some 
vinyl polymers have been undertaken by the 
present writer and his co-workers and some 
very interesting results obtained. The method 
adopted is similar to that described by Pellam 
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and Galt.!! A second crystal was used instead 
of a reflector and the ultrasonic velocity and 
absorption have been measured. The two crys- 
tals employed have identical fundamental fre- 
quencies, namely, 1:18 mc./s. and were worked 
at their 3rd, 5th and 7th harmonics. The tem- 
perature was controlled to within + 0-5°C. The 
alignment of the crystals as well as the accuracy 
of the method as a whole was tested by making 
measurements on standard liquids like benzenc 
and CCl,, at all the frequencies. For absorp- 
tion measurements, the height of the received 
pulse was adjusted to be constant by using a 
calibrated decade attenuator with a bandwidth 
of 0 to 30mc./s. and capable of reading correct 
to 0-l1db. The absorption measurements are 
accurate to within 3 to 6%, the lower limit 
applying to higher frequencies. 
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Solutions in benzene of fractionated polymers 
exhibit a peculiar and hitherto undiscovered 
phenomenon consisting of rapid fluctuations both 
of velocity and of absorption from the values 
appropriate to pure benzene, as the concentra- 
tion is varied. This new result, first observed in 
polyvinyl acetate is found to exist in the cases 
of polymethyl methacrylate and polystyrene 
also. Several fractions of the same polymer with 
different molecular weights ranging from 20,000 


[ 
Science 
to 600,000 have been studied by way of confir- 
mation. 

The variation of velocity and of (a/f2Z) where 
‘a is the absorption coefficient, with concentra- 
tion is plotted for one fractionated polyvinyl 
acetate sample in Fig. 1. The “wobbling” of 
these factors with concentration is most strik- 
ing and appears to result from the presence of 
a number of relaxation frequencies character- 
istic of the polymer molecule. 

Fig. 2 shows the plot of «\ (absorption per 
wavelength) against the frequency, for one 
fraction of polyvinyl acetate as an illustration. 
Each curve in the graph represents the values 
for a particular concentration of the solution 
mentioned alongside the curve. In the range of 
frequencies studied, there is a frequency at 
which the maximum for A is occurring for 


t 
A 
8 

f Me/s—, 

2 4 6 
FIG. 2 


some concentrations of the solution, while for 
some others a minimum absorption is observed. 
The frequency showing the maximum absorp- 
tion is not the same for all concentrations and 
is found to vary in an irregular fashion. Fur- 
ther extensive results have been obtained which 
show that the velocity is not constant with fre- 
quency and also that its variation is erratic. 
The above results observed in the case of all 
the different polymer fractions, indicate the 
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presence of multiple relaxation frequencies. 
The minima observed for some concenirations 
in Fig. 2 can only be explained as due to the 
presence of at least two relaxation frequencies 
situated very close to each other and on either 
side of the minimum. 

The above phenomena are however altogether 
absent when unfractionated commercial sam- 
ples of polystyrene and polymethyl methacry- 
late are dissolved in benzene. That the peaks 
and depressions occur in such a c.osely spaced 
manner for the different fractions of the same 
polymer whereas they are not found at all be- 
fore the fractions are separated can only be 
understood by presuming that they are appa- 
rently cancelled out by superposition in an un- 
fractionated sample. 

Moreover, it has been observed that unlike 
benzene which is a good solvent, in a poor solv- 
ent like ethyl methyl ketone, if measurements 
are made on a fraction of each of the above 
polymers, these phenomena are not exhibited. 
This has to be attributed to the lack of freedom 
to the polymer molecule in a poor solvent to 
assume different configurations as it is then 
known to be in a completely coiled state, all 
the relaxation effects being thereby suppressed. 

SECOND ORDER TRANSITIONS IN HIGH 
POLYMERS 

Another important feature of high polymers 
is that they generally exhibit a discontinuity 
in thermal expansion at a characteristic tem- 
perature. This temperature also marks a rela- 
tively abrupt change in other thermal, mecha- 
nical, electrical and optical properties. These 
discontinuities are termed as second order tran- 
sitions because as the temperature is raised 
through this point, there appears to be a change 
of state without latent heat. In many of these 
substances, the sound velocity varies with fre- 
quency, showing characteristic relaxation fre- 
quencies. Thus a study of physical properties 
of high polymers as affected by temperature and 
frequency is of considerable importance. 

The experiments of Protzman!* were the first 
to disclose the existence of a discontinuity in 
the slope of the velocity-temperature curves for 
ultrasonic waves in polymer materials. Work- 
ing on methyl methacrylate polymers by the 
optical diffraction method, he found a transi- 
tion temperature which decreased linearly with 
frequency ; in the range of 3 to 11 mc./s., cover- 
ed by his experiments. As pointed out by him, 
the observed frequency dependence wou'd have 
the opposite sign if a relaxation mechanism 
were responsible for the discontinuity. This 
created a difficulty. Later, Melchor and 
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Petrauskas,!% working on the same polymer, did 
not find an appreciabie dependence of the tran- 
sition tempera.ure on irequency, in the range 
0-5 to lUmc./s. ‘they aiso nowed that the tran- 
sition occurred near a temperature T , the gias: 
transition temperature, which was obtained 
from the length-temperature measurements 
using the same specimen of material. We have 
also determined the transition temperatures in 
a few po.:ymers over a wide frequency range 
in order to arrive at a possible mechanism res- 
ponsible for them and two different experimen- 
tal techniques were employed. We covered the 
frequency range of 0-1 to 6mc./s. 

The two experimental methods used are the 
ultrasonic pulse method involving the principle 
of total internal refiecticn and the composite 
oscillator method for working in the low fre- 
quency region. A brief description of the two 
methods has already been given in earlier pub- 
lications.14 The variation of ultrasonic veloci- 
ties with temperature has been determined in 
the case of polymethyl methacrylate and poly- 
styrene. The specimens used in both experi- 
ments have been taken from the same sheet of 
the materials. Using the pulse method, Krishna- 
murthi and Sivarama Sastry!5 determined the 
velocities at four different frequencies, namely, 
1-15, 2-30, 3-45 and 5-75 mc./s. The transition 
temperatures observed in both the polymers 
were found to be the same at all the four fre- 
quencies. Their results show the tran-ition tem- 
peratures at 61°C. for polystyrene. Subrah- 
manyam,'!* employing the composite oscillator 
method, determined the same for both the poly- 
mers round about 0-1mc. The transition tem- 
peratures obtained by him agree with the above 
values. 

Thus in the frequency region of 0-1 to 6 mc./s. 
covered by the two experiments, the discon- 
tinuities in the V-T curves are found to be 
independent of frequency, in both po ystyrene 
and polymethyl methacrylate. The exact value 
for the transition temperature in polymethyl 
methacrylate is a little smaller than that ob- 
served by Me‘chor and Petrauskas but the 
effect of plasticizer content, molecular weight, 
etc., in polymers can account for the substan- 
tial differences in the transition temperatures, 
as observed by different workers. 

Supporting evidence to the above observation 
has since come from other workers.!7 Recent 
work of Wada and Yamamoto!® has in fact 
shown that the transition temperatures, deter- 
mined in the case of eight polymers, are in- 
dependent of frequency. Using the two experi- 
mental methods described abeve, they covered 
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the same frequency region. Another result of 
their observations is that these transition tem- 
peratures occur very near those for thermal 
expansion (T,). 

A different "tine of work on polymers is the 
measurement of birefringence produced in sam- 
ples of polymethyl methacrylate and polysty- 
rene when subjected to stress. A detailed de- 
scription of the experimental set-up and the 
results obtained have been given by Bhagavan- 
tam and Krishnamurty.!® Transition points 
have again been observed in the birefri:.gence 
temperature graphs, and they occur at the same 
temperatures as were found in the ultrasonic 
experiments. This result is in conformity with 
similar observations made on the widths of 
nuclear magnetic resonance absorption lines?’ 
and the dielectric constants of polymethyi 
methacrylate and _ polystyrene respectively, 
where discontinuities in the above quantities 
were again observed near the glass-transition 
temperature. 

VISCOMETRIC AND LIGHT SCATTERING STUDIES OF 
HicH POLYMERS 

Viscosity and light scattering methods are 
now widely used to determine the molecular 
weights and the root mean square end to end 
distances for different high polymer molecules. 
The intermolecular interactions of such a poly- 
mer dissolved in a solvent can be characterised 
by a few thermodynamic parameters, and their 
evaluation for various solvent systems becomes 
important. For instance, the single polymer 
molecule dissolved in a solvent is subject to the 
osmotic action of the surrounding molecules 
which tends to swell it to a larger average size 
than it would otherwise assume, and can be 
represented by an average expansion factor of 
the unperturbed mean square end to end dis- 
tance of the molecule. From measurements on 
the variation of intrinsic viscosity with tem- 
perature, it is possible to evaluate these para- 
meters for the particular polymer-solvent sys- 
tem as well as the unperturbed dimensions of 
the molecule. 

Light scattering photoelectric photometers 
have been built in various laboratories. They 
are usually calibrated by a narrow fraction of 
polystyrene or other standard polymers for 
which the molecular weight is arrived at inde- 
pendently, say by the viscosity method. The 
description of one such arrangement has been 
given by Varadaiah*! in a paper which has been 
published recently in the Journal of Polymer 
Science. Molecular weights are obtained from 
light scattering data employing Debye equa- 
tion.?? 
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He _ 1, 2Be 

r M RT 
where H= and 
other letters have the usual significance. 1 
stands for the turbidity of the polymer solution 
for incident polarised light. (n,—1m,)/c o 
dn/de is determined with a differential refrac- 
tometer for different polymer solvent systems. 


The molecular weights are obtained from the}; 


He/r vs. c graphs. By finding the symmetry 
of scattered light at 45° and 135°, appropriate 
corrections are applied to molecular weights 
and the length of the polymer molecule is cal- 
culated, assuming a tangled coil model, by the 
usual procedure as explained by Oster.23 
CONCLUSION 

Many other tools of the physicist, such as the 
infra-red spectrometer, the X-ray diffraction 
camera and so on are finding their applica- 
tions in the solution of intricate problems in 
polymer chemistry but, for want of space, these 
have not been dealt with in the foregoing. 
There is, however, no doubt that this is a field 
where much remains to be done by the experi- 


menter as well as the theorist. 
1, Staudinger, H., Ber., 1920, 53, 1073. 
2. Ivey, D. G., Mrowca, B. A. and Guth, E., /. Appi. 
20, 486. 
3. Nolle, A. W. and Moury, S. C., /. Acous. Soc, Am., 
1948, 20, 432. 
4. Marvin, R. S., Aldrich, R. and Sack, H. S., J. Appi. 
Phys., 1954, 25, 1213. 
5. Ferry, J. D., Sawyer, W. A. and Ashworth, J. N., 
j. Polymer Sci. 1947, 2, 593. 
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J. Appl. Phy, -» 1953, 24, 911. 
7. Mason, W. P., Baker, W, O., McSkimin, H. J. and 
Heiss, J. A., Phys. Rev., 1949, 75, 939. 
8. Mason, W. P., Proc. A.S.M.E.; 1947, 69, 359 
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Chem., 1952, 44, 716. 
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‘fedge of a flat plate of finite aspect ratio. 
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N International Symposium on boundary 
layer research, sponsored by the Inier- 
national Union for Theoretical and Applied 
Mechanics, was held from August 26 to 
29, 1957, under the Presidentship of Prof. H. 
Gértler at the Institute of Mathematics 
in the University’ of Frieburg, Germany. It 
was a fitting tribute to the memory of Prandti’s 
pioneering work on boundary layer. One hund- 
red delegates from seventeen countries regis- 
tered for the Symposium. They included Th. 
Von Karman, F. K. G. Odqvist, H. L. Dryden, 
G. I. Taylor, G. Temple, A. A. Townsend, 
J. Kampe de Feriet, R. Timman, B. R. Seth, 
lL Tani, M. Lunc, H. Faxen, J. Ackeret, C. C. 
Lin, ch. A. Rachmatulin, G. N. Patterson and 
0. Wehrmann. Thirty invited papers were read 
and discussed in four days. Films were shown 
depicting the behaviour of the thermal bound- 


_ fary layer, formation of horse-shoe vortices in 


boundary layer motion and in the wake behind 
three-dimensional obstacles. All the invited 
papers together with the discussions will be 
published by Springer-Verlag in Berlin. 

On August 26, the first sitting began with wel- 

come speeches by Prof. Gértler, Prof. Tellen- 
bach, Rector of the University of Frieburg, and 
Dr. H. L. Dryden, Vice-President of the Inter- 
national Union for Theoretical and Applied 
Mechanics. 
The papers that were recd dealt with the 
mechanism of turbulent boundary layer flow. 
4. A. Townsend gave resuiis of two experi- 
mental studies on the structure and motion of 
the large-scale eddy motion in the outer part 
of the turbulent boundary layer and the flow 
in the immediate neighbourhood of the free 
It 
was found that, while certain properties of the 
fow in the constant stress region might be 
uniquely determined by the wall stress and the 
fuid viscosity, others depended on the whole 
fow, and varied from one wall to another. 

For a flat plate with fully developed turbu- 
lent flow at effective Reynolds number over 
one million, well developed eddies were found 
with their axes parallel to the edge and one 
m each side of the plate. 

0. Bj¢érgum gave a mathematical theory of 
shear flow turbulence based on the following 
assumptions : 

(i) Navier-Stokes’ equations are valid; 


(ti) Steady-state turbulent flows exist. 


s method and conclusions had some defects 
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which were pointed out by Kampe de Feriet 
and C. C. Lin. 

The second sitting was devoted to the exact 
and approximate calculations of boundary layer 
flows. J. Ackeret spoke on boundary layer 
effects in straight and curved diffusors. 

B. R. Seth showed how the synthetic method 
could be used to get generalised forms of the 
boundary layer thickness and the drag coeffi- 
cient. In this method the field equations are exact- 
ly solved by introducing a constraining force de- 
pending on a parameter n. As n becomes large, 
this force tends to vanish throughout the field 
if the Reynolds’ number, R, is proportional to 
n2+A(\>0). The boundary conditions are all 
Satisfied and by taking the cases of a flat plate, 
a circular cylinder and a sphere, it is shown 
that the generalized forms of the boundary 
layer thcikness and the drag coefficient are pro- 
portional to R-*/2+4 and respec- 
tively, where 0<k< 1. 

K. Stewartson showed that Howarth’s con- 
jecture that in the case of a rotating sphere, the 
two boundary layers occurring at the poles, 
collide at equator, was true. If the sphere was 
at rest and the liquid rotated, the boundary 
layer started at the equator and converged on 
the poles. In the case of a semi-infinite cir- 
cular cylinder with a hemispherical boss, the 
boundary layers reaching the equator continued 
along the cylindrical portions and three regions 
could be distinguished. 

M. B. Glauert showed that his results for the 
incompressible wall jet could be used for the 
compressible case if the coefficient of viscosity 
was proportional to the temperature. For unit 
Prandtl number a number of simple solutions 
could be obtained. Some departures from his 
similarity solution were also given. 

The third sitting on August 27 was devoted 
to a discussion of stability of laminar boundary 
layers and transition to turbulent flow. G. B. 
Schubauer presented some experimental work 
being carried on at the National Bureau of 
Standards, Washington. By employing the 
vibrating ribbon technique to obtain waves of 
controlled frequency and intensity, he conclud- 
ed that the origin of turbulence lay in the 
existence of some ‘turbulent spots’. Then came 
the joint paper by H. Gértler and H. Witting 
on the theory of secondary instability of lami- 
nar boundary layers. A. Zaat discussed some 
numerical methods for stability problems. 


C. C. Lin considered the effect of Reynolds’ 
stresses on the growth of small disturbances 
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and found that it is often possible to produce 
a finite disturbance of definite amplitude re- 
sulting in distorted mean flow. These consi- 
derations are useful in determining the insta- 
bility of laminar boundary layers, especially in 
high speed flow. The joint paper of E. A. 
Eichelbrenner and R. Michel on the phenomena 
of transition in three dimensions was the next 
to be presented in the fourth sitting. H. Bergh 
gave a method for visualizing periodic bound- 
ary layer phenomena. This method could be 
useful for determining more detailed experi- 
mental information about periodic boundary 
layers. 

In the fifth sitting S. Ostrach, H. Schuh, 
S. A. Schaaf and L. Talbot, and M. Lunc pre- 
sented their papers On thermal boundary lay- 
ers and boundary layers in a rarefied gas. 
Ostrach studied the problem of forced and 
natural-convection fully developed laminar flow 
between two parallel planes oriented in the 
direction of the body force. The problem has 
its applications in the fields of jet propulsion, 
nuclear power and hypersonic flight. 

The sixth sitting was occupied by papers on 
the interaction between shock waves and bound- 
ary layers. G. E. Gadd surveyed the occurrence 
and nature of the interaction. H. Mirrels de- 


NOBEL PRIZE FOR CHEMISTRY 


Nobel Prize for Chemistry has been 
awarded to Sir Alexander Todd, F.RS., 
Professor of Organic Chemistry, University of 
Cambridge, for his contributions to the chemis- 
try of nucleotides. The term nucleotide was 
originally confined to the phosphates of the 
N-glycosides of certain purines and pyrimidines 
known as nucleosides which are obtained by 
hydrolytic breakdown of the nucleic acids. Its 
scope has now widened and includes not only 
the phosphates but also the polyphosphates of 
N-glycosides of a variety of heterocyclic bases 
and it embraces also the nucleic acids or poly- 
nucleotides. Phosphorylated derivatives of ribo- 
flavin though fall outside the scope of the 
above definition are commonly included because 
of their close relationship to the main body of 
natural nucleotides. Professor Todd and his 
colleagues have been engaged in chemical in- 
vestigations of nucleotides for the past fifteen 
years and have made outstanding contributions 


Nobel Prize for Chemistry 


Science 
scribed the wall boundary layer behind a mov. 
ing shock wave. 

The concluding day was devoted to unsteady 
and three-dimensional beundary layers. Th 
seventh sitting opened with a paper by F. kK 
Moore on the separation of unsteady boundary 
layer. The problem could be split into tw 
Parts : 

(i) A boundary layer which has a fixed 
separation point in the quasi-steady approxima. 
tion; and 


A steady boundary layer over a moving]. 


The separation point has been defined wher 
velocity and shear vanish simultaneously. Obvi- 
ously, if the wall is moving, this point cannot 
be at the wall. The paper was followed by 
L. N. Persen on the applications of integra 
transforms to non-stationary boundary layers 
W. Wuest presented his paper on _periodir 
boundary layers. 

The contributors for the last session wer 
R. Timman, K. Oswatitsch, I. Tani, and O. Wehr- 
mann and R. Wille. The subjects included 
three-dimensional boundary layers, and experi- 
mental investigation of flow separation over : 
step. B. R. Sets. 


to the elucidation of the structure and synthe. 
sis of these biologically very important chemi- 
cal substances. 

Employing methods of crganic chemistry 
mainly along two lines, one concerned with th 
structure of nucleic acids and the other with 
the complex nucleotide derivatives which exer- 
cise coenzyme function in many biological sys 
tems, they have developed new methods of syt- 
thesis which would be flexible in operation ani 
mild enough, not to damage sensitive molecule 
such as those of the nucleotides. 

In the Bakerian Lecture to the Royal Society 
delivered on 17th June 1954, Prof. Todd under 
the title, “The Chemistry of the Nucleotides’ 
presents a survey of the subject. Professor Todi 
has a multitude of other honours to his credit 
and the award of the Nobel Prize comes ft 
tingly, in recognition of his monumental work 
in the above field of organic chemistry. 
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ON UPWELLING AND PRODUCTIVITY OF THE WATERS OFF 
LAWSON’S BAY, WALTAIR 


P. N. GANAPATI ann D. V. SUBBA RAO 


Dept. of Zoology, 


EL“ FOND® (1954) based on examination of 
isotherms in temperature sections in the 
central part of the East Coast of India conclud- 
ed that upwelling of subsurface layers of the 
sea occurs from March to May. With a view 
to find out whether this upwelling takes place 
in the inshore waters and if so, how far it in- 
fluences the productivity of plankton, a series 
of Bathythermograph readings were made dur- 
ing the period January to April 1956 at a fixed 
station in the 10 fathom line in Lawson’s Bay. 
The results are presented below and repre- 
sented in Fig. 1. The changes in the chemical 
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constituents and the pigment units/M? of Sea- 
water (Harvey’s® method, 1934), together with 
the plankton volume/M® of sea-water of the 
surface waters are given in Table I. The ob- 


Andhra University, Waltair 


servations can be conveniently divided into 5 
periods. 

1. January 28th to 6th March,—During this 
period, the surface temperature ranged from 
24-50° C. to 27-26°C. The temperature curves 
are nearly isothermal from surface to bottom. 
The temperature fluctuations from surface to 
bottom ranged between 1-7° C. and 0-04° C. The 
temperature gradients remain very weak until 
the first week of March. There is little heating 
from the atmosphere and little advection of 
water horizontally or vertically. 

2. March 9th to 16th March.—The surface 
temperature during this period ranged between 
24-88° C. and 25-:27°C. The difference in the 
temperature between the surface and bottom 
waters ranged between 0-91°C. and 0-94°C. 
During this period the first definite indication 
cf upwelling is seen by the influx of small 
quantities of colder waters at the bottom which 
is not, however, appreciable enough to influ- 
ence the surface waters. 

3. March 19th to ist April—During this 
period the surface temperature ranged between 
24-05° C. and 25-22°C. The difference in tem- 
perature between the surface and the bottom 
waters ranged from 0-28°C. to 0-50°C. The 
slight rise in temperature on 19th March is fol- 
lowed by a rapid decrease in temperature start- 
ing at the bottom and rapidly extending to the 
surface. 

4. April 4th to 8th April—The surface tem- 
perature during this period ranged from 
23°33°C. to 24:36°C. The range of tem- 


TaBLe J 
Date Salinity®/qq MB Sid, mg. at/L Pigments Pl. Vol. cc./M 
28-1-1956 4-34 0-47 8-125 3000-0 102-50 
1-2-1956 3-82 0-48 11-250 2300-0 150-25 
4-2-1956 33-08 3-02 0-41 11-789 2490-0 46-80 
14-2-,956 82610 3-42 0-44 13-500 437-5 31-25 
16-2-1956 Peri és 750-9 31-25 
28 2-1956 84504 0-32 10-625 1950-0 50-00 
6-3-1956 4-98 0-42 8-200 6700-0 162-50 
9-3-1956 84-61 5-67 0-48 10-000 16447-5 300-00 
16-3 1956 4-67 0-7 7-500 18550-0 109-00 
19-3- 1956 4-98 0-69 8-750 1125-0 125-00 
27-23-1956 84-38 4-98 1-60 12-500 7875-0 40-00 
29-3-1956 489 4-93 0-76 7-810 8125-0 40-00 
4-4-1956 34588 4-64 0-87 9-295 13250-0 100-00 
8-4-1956 34-58 4-48 0-47 10-930 16875-0 225.00 
12-4-1956 0-48 10-625 862-5 20-00 
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perature from surface to bottom was 1-95°C. 
to 2°75°C. It is evident that the cold surface 
waters could only have their origin from the 
subsurface layers as there was-no lowering of 
atmospheric temperature during the period. 
Again one would expect during this period 
warmer waters at the surface brought by the 
prevailing northerly current from the equato- 
rial region. However both the prevailing atmo- 
sphere temperature and the wamer waters of 
equatorial origin are more than countered by 
the upwelling of subsurface cold waters. 

5. April 12th to 21st April—The range of 
surface temperature is from 24-05°C. to 
25-22°C. The difference in temperature bet- 
ween the surface and bottom waters ranged 
between 1-11°C. and 0-52°C. During this period 
the waters are becoming warmer and the effect 
of upwelling is slowly diminishing. 

From a close study of the physico-chemical 
conditions as shown in the table, it can be ob- 
served that during periods of upwelling, name- 
ly, the periods 2 and 4, the waters are charac- 
terized by the increase in salinity, phosphates 
and silicates and rich phytoplankton content. 
The plant pigment values were at their maxi- 
mum during the above periods. The nutrient 
rich bottom waters come up to the surface and 
thus enrich the waters which support a rich 
phytoplankton crop. Our results are in agree- 
ment with the previous works!-4.6.1° carried 


INTERNATIONAL UNION OF CRYSTALLOGRAPHY: 
FOURTH GENERAL ASSEMBLY AND INTERNATIONAL CONGRESS 


ape though the International Union of 
Crystallography has been of comparatively 
recent origin, having been founded only in 1947, 
it has already done great service to the 
promotion of crystallographic study and research 
at an international level. Its Fourth General 
Assembly and International Congress was held 
in Montreal, Qubec, Canada, from the 10th July 
to 17th July and was followed on the 18th and 
19th by two symposia: one on “Physical Tech- 
niques of Crystallographic Interest” and the 
cther on “Electron Diffraction Studies on Solids 
and Gases”. The McGill University in Montreal 
acted host to the Congress and the technical 
sessions were held in “The Physical Sciences 
Centre” at Sherbrooke Street. A special even- 
ing lecture was given by the President, 
Prof. R. W. G. Wyckoff, in the auditorium of 
the University of Montreal. 

The Congress was attended by crystallogra- 
phers from over twenty nations and reached 


International Union of Crystallography 


Current 
out in other parts of the Bay of Bengal anj 
from the present observation it is evident that 
the upwelling affects the near shore water; 
also. 

We are thankful to Prof. E. C. La Fond for 
his help in analysing the Bathythermograph 
readings and also to Mr. P. V. Bhavanarayana 
for supplying the chemical data. 


1. Bhavanarayana, P. V. and La Fond, E.C., J/mndian 
Jour. Fish., 1957, 4 (1), 75-79. 

2. Ganapati, P. N. and Murty, V.S. R., Andhra Unio, 
Mem. in Oceanog., 1954, 1, 125-42. 

3. —, Zndian Jour. Fish., 1955, 2 (1), 84-95. 

4. Ganapati, P. N., La Fond, E. C. and Bhave 
narayana, P. V., Proc. Ind. Acad. Sci., 1956, 448 
(2), 68-72. 

5. Harvey, H. W., Jour. Mar. Biol. Assoc. U.K, 
1934, 19, 761-63. 

6. La Fond, E.C., Andhra Univ. Mem. in Oceanog,, 
1954, 1, 117-21. 

7. —, Curr. Sci., 1955, 24 (8), 258-59. 

8. —, Zbid., 1956, 25 (9), 40-41. 

9. —, Proc. Ind. Acad. Sci., 1957, 46B (1), 1-46. 

10. — and Bhavanarayana, P. V., /ud. Jour. of Ma. 
and Geoph., 1957, 8 (2), 209-213. 

1l. Sewell, R. B. and Seymour, Memoirs of the Asiatic 
Society of Bengal, 1929, 9 (5 & 6), 207-423. 

12. Sverdrup, H. U., Johnson, M. W. and Flem- 
ing, R. H., The Oceans, Prenetice-Hall, N.Y,, 
1942, 1-1087. 


an all-time record of seven hundred and forty- 
two. The opening ceremony by the Presiden 
took place in Moyse Hall on Wednesday, the 
10th. Welcome addresses were presented om 
behalf of the Government of Canada and the 
National Research Council by Dr. E. W. B 
Stracie, President of the National Researd 
Council, on behalf of the McGill University by 
Dr. F. Cyril James, Principal and Vice-Chan- 
cellor, and on behalf of the University @ 
Montreal by Monseigneur I. Lussier Rectov. 

Over three hundred original research paper 
were presented at the technical meetings, ani 
the entire July issue of Acta Crystallographic 
is devoted to the abstracts of papers prt 
sented at the Congress. Four concurrent ses 
sions were held for the presentation of the cot 
tributed papers which were divided into sever 
teen sections depending on the subject-matie 
of the papers. General lectures were also give 


by leading crystallographers summarising 


| 
Nov 
pre 
ne 
lem 
mir 
boo 
Wo 
ing 
tall 
pub 
Mee 
met 
ord 
(H. 
seer 
disc 
fish 
peri 
mol 
Can 
zoic 
can 
ove: 
but 
lusk 
whi 
; uns 
spec 
; up 
Me 


No. 11 
Nov. 1957 


present state of knowledge and possible future 
methods of attack, on some of the main prob- 
lems of crystal chemistry and molecular con- 
figuration, studies of protein structures, clay 
minerals and imperfect structures. There was 
also an exhibition of commercial apparatus and 
books of crystallographic interest. The first 
World Directory of Crystallographers contain- 
ing information about over two thousand crys- 
tallographers from fifty-four nations were also 
published and was on sale at the Montreal 
Meeting. 

. The closing General Assembly of the Union 
met on the 17th in Moyse Hall to organize and 
discuss the future program of the Union, and 
co-ordinate its various activities. The new 
Executive Committee elected is as follows: 


New Missing Link Discovered 
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J. Wyart (France) (President); N. V.. Belov 
(U.S.S.R.) and P. P. Ewald (U.S.A.) (Vice- 


Presidents); D. W. Smits (Netherlands), 
(General Secretary); R. W. G. Wyckoff 
(U.S.A.); O. C. A. Bastriansen (Norway); 


A. Guinier (France); F. H. Laves (Switzer- 
land); C. H. MacGillavry (Netherlands); 
I. Nitta (Japan); and A. J. C. Wilson (U.K.). 
The great success of the Conference could be 
attributed in a large measure to the Local 
Committee with Dr. W. H. Barnes (Canada), as 
its Chairman. By invitation of the Royal 
Society and the University of Cambridge, the 
next International Conference will be held at 
Cambridge, England, in August 1960. 


GOPINATH KARTHA. 


NEW MISSING LINK DISCOVERED 


Zoologists, the recently reported discovery 

by the Galathea Expedition of the extra- 
ordinary deep-sea mollusk Neopilina galathee 
(H. Lemche, Nature, 23 February 1957), will 
seem even more incredible than the famous 
discovery in recent times of Latimeria, the liv- 
ing ccelacanth, even though the layman may 
see less of interest in the mollusk than in the 
fish. Latimeria, however, represents a group of 
fishes which survived into the Cretaceous 
period, and became extinct only some 70 to 90 
million years ago; whereas the new-found 
mollusk represents a class that existed in the 
Cambrian to Devonian periods of the Paleo- 
zoic, and was supposed to have become extinct 
about 280 million years ago, when the ccela- 
canths were just beginning to branch off as a 
special side-group of the other lobe-finned 
fishes (crossopterygians). Latimeria, more- 
Over, seems to be a conventional sort of 
celacanth, except for its salt-water habitat ; 
but Neopilina is an obviously segmented mol- 
lusk, violating one of the general criteria by 
which mollusks are most readily known, their 
unsegmented body plan. Neopilina, of which 10 
Specimens and 3 additional shells were dredged 
up from a depth of 3,590 meters off the West 
Mexican Coast on 6 May 1952, has a fragile 


shell somewhat resembling that of a limpet, 
but there the similarity to any gastropod ends. 
The fossils of the class had already given evi- 
dence of symmetrically arranged pairs of shell 
muscles. The living animal exhibits segmen- 
tation in other significant features as well. 
There are five pairs of auricles that receive 
blood from the gills, one pair of auricles for 
each of the pairs of comb-like gills (ctenidia). 
There are also paired excretory organs, nephri- 
dia, again one pair for each of the five seg- 
ments ofthe molusk’s body. There may be 
other internal organs which are segmented in 
arrangement, but further study of the internal 
anatomy will be required to clarify such mat- 
ters. 

Neopilina represents a primitive form of mol- 
lusk intermediate between the amphineurans 
(chitons) and the cephalopods, but best placed, 
according to Lemche, in a distinct class, the 
Monoplacophora. Some of its fossil relatives 


which have even higher numbers of paired 
muscle scars on the inside of the shell may well 
have been the connecting links between the 
mollusks and the typically segmented annelid 
1957, 


worms and arthropods. 126, 


p. 158.) 
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RAMAN EFFECT IN MIXTURES OF ANISALDEHYDE WITH PHENOL 
AND METHANOL 


P. G. PURANIK 
The Physical Laboratories, Osmania University, Hyderabad-7, India 


I. INTRODUCTION 
inductive and the mesomeric effects of a 
methoxy substituent on the phenyl ring 
are well known. Raman frequencies of methoxy 
aromatics provide sufficient indications regard- 
ing the abnormal effects of such substitutions. 
The effects of hydrogen bond formation in 
addition to the methoxy substitution on the 
vibrational frequencies of the p-methoxy ben- 
zaldehyde are presented here. 
2. EXPERIMENTAL TECHNIQUE 
The Raman spectrum of anisaldehyde using 
Hg 4358 A.U. excitation was recorded with 4 
Fuess Spectrograph and Hilger source unit. The 
spectrograph has a dispersion of 19cm! 
per mm. in A 4358 region. The expo- 
sure time of 20 minutes for recording an 
intense Raman spectrum of anisaldehyde was 
increased proportionally for mixtures, so that 
the lines of the aldehyde could be recorded 
with comparable intensity. 


Two new lines, one at 140 cm.-! and another at 
1699cm.-! have been recorded for the first 
time. The other frequencies closely agree with 
those recorded by Kahovec and Kohlrausch.! 

The frequencies associated with the vibrations 
of the phenyl group of the aldehyde are 640, 
988, 1008, 1161 and 1600cm.—! The line at 
1161 cm.-! is due to the vibrations of C-H bond 
in the plane of the ring. 

Some of the relevent frequencies of a few 
ring compounds are given in Table I. 

By a comparative study of Table I, the fre- 
quencies associated with different bonds of 
anisaldehyde can be identified easily. “ Benzene 
has no lines at about 1200cm.! By the methoxy 
substitution, a line at 1244cm.! makes its 
appearance. Therefore, this appears to be the 
line arising due to the vibrations of C-O con- 
necting the phenyl ring to the methoxy group. 

The line at 1197cm-! in benzaldehyde has 
been assigned by the author? to the vibrations 


TABLE I 
1 Benzene 1178 1478 1584 
1L00 
H 
\c=o 
2 Benzaldehyde pa 1159 1197 o 1448 1591 1694 
1493 
3 Metktoxy Benzene ** 1177 1244 1452 1587 
1603 
\ceo 
4 Anisaldehyde = 1161 1216 1263 1427 1577 1699 
146) 1600 


3. RESULTS AND TENTATIVE ASSIGNMENTS 


The Raman frequencies of anisaldehyde are 
tabulated below with the conventional nota- 


tions. 

140(1), 190(1b), 276(2), 332(1), 370(1), 
602(2b), 640(3), 720(1), 746(2), 835(3), 
857(3), 988(2s), 1008(0), 1161(6), 1216(4), 
1263(4), 1317(3), 1393(0), 1427(5), 1461(2), 
1577(4), 1600(8), 1681(8), 1699(5), 2957(4), 


2989(4), 3024(3). 


of C-C bond linking the aldehydic group to 
the phenyl ring. The frequencies of anisal- 
dehyde are in general higher than the 
corresponding ones. in de. As 
such the line at 1216cm-! in _ anisal- 
dehyde can correspond to a line at 1197cm— 
in benzaldehyde. Therefore, the line at 
1216cm.! in anisaidehyde can be assigned to 
C-C bond connecting the aldehydic group and 
the phenyl ring of the aldehyde. 
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4. Hyprocen Bonp ForRMATION 
In order to create opportunities for the hydro- 
gen bond formation, anisaldehyde was mixei 
with acceptor solvents like phenol and metha- 


nol 
H,CcC—¢ 


The frequency shifts observed for anisal- 
dehyde hydrogen bonded to phenol or metha- 
nol are given in Table II. 
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to the change in the polarizability of the envi- 
ronment of each anisaldehyde molecule. In the 
case of frequency 1600cm.-! there is an initial 
reduction by 3cm.-! and then at concentration 
ratio 1: 4 a further reduction of 4cm.-! is ob- 


HO-R R = or CHI, 

served. This probably means the frequency 
shifts in this case are entirely due to polariz- 
ability changes in the environment and hydro- 


TaBLe II 
Mixtures of anisaldehyde with phenol and methanol 


Frequencies in Phenol, Ratio by volume 


Frequencies in Methanol, Ratio by volume 


Frequencies 
Link of Aldehyde : Phenol Aldebyde : Methano! 
Anisaldehyde 
1:2 1:4 1:1 1:2 1:4 
(x be 1161 1165 1165 1164 1169 1169 1167 
| 
c-cC P 1216 1222 1222 1222 1223 1223 1222 
ald. ring 
C-OCHs 1263 1270 1270 1270 es oe 
-C-H 1427 1432 1432 1433 ee 
\ 
C-C ee 1577 1572 1572 1562 ee - 
(ring 1600 1597 1593 1593 ee oe 
p\ =0 od 1681 1662 1662 1657 1678 1678 1678 


Due to hydrogen bond formation, C=O 
which is the direct participant in the bond for- 
mation, gets weakened, as shown by the de- 
crease in frequency of the vibration of C=O. 
With the aldehyde-phenol ratio going up to 
1:2, the frequency is lowered by 19cm.-! on 
further increasing the ratio up to 1: 4, there is 
a further reduction of 5cm.-! only. With the 
exception of the frequency at 1600cm.-!, all 
other frequencies exhibit a similar behaviour, 
the magnitude of the variations being differ- 
ent in each case. It can be postulated that the 
frst steep variation in the frequency is due to 
hydrogen bond formation, and the further small 
reduction or increase in the frequency, is due 


gen bonding apparently does not affect this 
frequency. On the other hand, polarizability 
changes do not seem to have affected the fre- 
quency at 1263 cm.-! 

When the proportion of the solvent was in- 
creased more than four times, critical opales- 
cence appears to set in, and the entire spectrum 
gets blackened. 

The author expresses his sincere thanks to 
Prof. S. Bhagavantam for his guidance through- 
out the progress of this work. 


1. Kahovec and Kohlrausch, Z. Physik. Chem., 1937, 
&3 B, 119. 


2. Puranik, P. G., Proc. Ind. Acad. Sci., 1953, 38, 233. 
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THE USE OF ANOMALOUS SCATTER- 
ING WITHOUT PHASE CHANGE 
IN CRYSTAL STRUCTURE ANALYSIS 


Many novel methods have recently been sug- 
gested for the determination of the phases in 
non-centro-symmetric structures. These can in 
general be classified into two categories: 
(i) those in which isomorphous crystals are 
used, and (ii) those in which one set of atoms 
in the crystal scatters the incident radiation 
anomalously with a change of phase. By the 
use of two isomorphous crystals, the determi- 
nation is ambiguous to the extent that two 
values can be assigned for the phase of each 
reflexion (Bijvoet!). This ambiguity can how- 
ever be resolved by the use of the double-iso- 
morphous replacement method (Harker?). In 
method (ii) also (where the intensities of the 


hkl and hk reflexions are used to determine 
the phases) a similar ambiguity exists. Here 
again it can be overcome by the use of two 
isomorphous crystals along with the anomalous 
s¢attering technique (Ramachandran and 
Raman? and Okaya and Pepinsky*). 

Recently, the present writers’ had occasion 
to solve a centro-symmetric structure (KMnO,) 


using two ragiations, one on either side of 
the absorption edge of one of the atoms (Mn). 
From a knowledge of the differences in the 


scattering factors for the two wavelengths and | 


the position of the anomalously scattering atom, 
it was possible to determine the signs of more 
than half the total number of reflexions. This 
method practically amounts to the isomorphous 
replacement technique. In this note the writ- 
ers wish to draw attention to the fact that 
wherever one uses the isomorphous replace- 
ment method for the determination of non- 
centro-symmetric structures, one could substi- 
tute the method of anomalous scattering with- 
out change of phase. 

Thus it should be possible to determine the 
phases in an acentric case by an analogue oi 
Harker’s method by using three radiations, two 
of which have wavelengths that are respec 
tively scattered anomalously (without change of 
phase) by two kinds of atoms that occupy dif- 
ferent sites in the structure. In practice only 
relatively simple structures with favourable 
scatterers in them will prove amenable to sollt- 
tion by this method. 

If two incident wavelengths on each side o 


‘and close to the absorption edge of one of 
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4, Bokhoven, C., Schoone, J. C. 


the atoms be used, since for one of the wave- 


. lengths there is only an amplitude change, 


while for the other there exist changes both 
in phase and amplitude, the method suggested by 
Ramachandran and Raman for isomorphous 
crystals (loc. cit.) could be directly applied for 
the unequivocal determination of the phases of 
non-centro-symmetric crystals. 

Dept. of Physics, S. RAMASESHAN. 
Indian Inst. of Science, K. VENKATESAN. 


| Bangalore-3, September 24, 1957. 


and Bijvoet, J. M., 
Acta Cryst., 1951, 4, 275. 

2. Harker, D., /did., 1956, 9, 1. 

3. Ramachandran, G. N. and Raman, S&., Curr. Sci., 
1956, 25, 348. 

4, Okaya, Y. and Pepinsky, R., PAys. Rev., 1956, 103, 
1645. 


5. Ramaseshan, S., Venkatesan, K. and Mani, N. V., 
Proc. Ind. Acad. Sci., 1957, 46 A, 95. 


AN INTERPRETATION OF THE 
VERTICAL MAGNETIC ANOMALIES 
OVER THE KODUR MANGANESE BELT 


Tue high magnetic character of the Indian 
manganese ores was first brought to light by 
Fermor,! who further indicated the possibility 
of finding new deposits by magnetic prospect- 
ing. 

Very recently we have carried out extensive 
investigations with the vertical magnetometer 
over the Kodur manganese belt in the Srika- 
kulam District (Andhra State). These were 
followed by laboratory investigations of the 
magnetic properties of these manganese ores. 
The results of the susceptibility measurements 
showed that the manganese samples exhibited 
susceptibilities over a wide range. Further the 
variation of susceptibility with field strength in 
the region of 0-1,000 oersteds was different in 
most cases. Most of the ore samples exhibited 
strong ferromagnetic characteristics and all of 
them showed only one susceptibility maximum, 
which may indicate the presence of a single 
ferromagnetic mineral responsible for the mag- 
netism of the ores. The high values of the 
remanence and coercivity of the ore samples 
indicated that the ores were susceptible to high 
remanent magnetism. 

Chemical analysis of the ore samples showed 
that most of the samples collected contain mode- 
rate to high percentages of manganese and fair 
amounts of iron. The susceptibility values 


appeared to bear no relation with the indivi- 
dual amounts. of iron or manganese. 


It. was 
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generally observed from the susceptibility mea- 
surements that high susceptibilities were asso- 
ciated with samples containing mangan-magne- 
tite and Vredenburgite, whereas samples rich in 
the hydrated oxides like psilomelane possessed 
low susceptibilities. 

The normative values of mangan-magnetite 
and Vredenburgite were also calculated from 
the chemical analysis of the ore samples. The 
relation between the normative percentages of 
(MnFe),0, and susceptibility was found to be 
almost linear. Extrapolation of the statistically 
best fitted line gave rise to a value of 150,000 x 
10-* (C.G.S. units) for cent. per cent. normative 
(MnFe),0,, which was found to be in the range 
of susceptibilities quoted by Mason? for haus- 
mannite, jacobsite series. 

It was finally concluded, therefore, that the 
presence of minerals like mangan-magnetite and 
Vredenburgite (which are almost identical with 
one another) resulted in the high magnetic 
character of some ore samples. The variation 
in percentage of these metamorphosed minerals 
was the cause of the wide range of magnetic 
properties exhibited by these ores. This could 
hence explain the wide variation in the verti- 
cal magnetic anomalies over this area. 

Further details of the above investigations 
will be published elsewhere. 

The authors wish to acknowledge their thanks 
to Professors C. Mahadevan and G. Gopala Rao 
for facilities provided. One of us (V. L. S. B. S.) 
is also thankful to the Ministry of Education, 
Central Government, for the award of a fel- 
lowship. 

Geophysics Dept., B. S. R. Rao. 
Andhra University, V. L. S. BHTMASANKARAM. 
Waltair, September 9, 1957. 


1. Fermor, L. L., “Manganese ore deposits of India”, 
Mem. Geol. Surv. Ind., 1909, 37. 


2. Mason, B., Geol. Foren. Forhandl., 1943, Ba. 65. 


USE OF COMMERCIAL ELECTRO- 
LYTIC COPPER ELECTRODES 
IN SPECTROGRAPHIC ANALYSIS 


IMPORTED copper electrodes of spectrographic 
purity have been in use at this Institute, for 
the determination of boron and manganese in 
soils and plants, with bismuth as the internal 
standard. In view of recent import difficulties, 
the possibility of using commercial electrolytic 
copper known for its high purity was explored. 

Spectrographic comparison of commercial 
electrolytic and pure copper rods made by means 
of a Hilger Large Quartz Spectrograph, using a 
direct current arc, showed absence of boron and 
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bismuth lines in all rods, while manganese was 
barely detected in some rods of both variety 
suggesting the presence of only minute traces 
of it. Impurities detected were nickel, silver and 
lead, the lines being somewhat stronger in the 
commercial electrolytic copper. Step sector 
studies were in agreement with these observa- 
tions. The regions near the lines used in regu- 
lar work, viz., B2497-73, Mn2794-82 and 
Bi 2897-98 were free from interference of im- 
purity lines. No extraneous element effects 
were observed which confirms the finding of 
Smith! for impurity concentrations of less than 
1%. 

According to Eichrodt and Schloen? purity of 
electrolytic copper is 99-95 to 99-96%, the total 
metallic impurities being invariably less than 
-0i1%, and the individual impurities less than 
‘002%. Among these impurities, boron and 
manganese are absent, while the bismuth con- 
tent ranges from a trace to -0002%. These facts 
are corroborated by spectrographic investiga- 
tions. In view of the above, the use of com- 
mercial electrolytic copper for the analysis of 
boron and manganese could be safely recom- 
mended. 

The author’s thanks are due to Dr. B. P. 
Pal for offering facilities and encouragement 
during the course of this work. 


Indian Agric. Res. Inst., Y. V. KatHAVATE. 
New Delhi, September 27, 1957. 


1, Smith, D. M., as quoted by Brode, W. R., in Che 
mical Spectroscofy, John Wiley & Son, New York, 
1945, pp 127. 

2. Eichrodt, C. W.and Schloen, J. H., in Copper 
Minograph No. 122, American Chemical Socicty, 
New York, 1954. 


SYNTHESES OF CRYSTALLINE 
LEUCOANTHOCYANIDINS RELATED 
TO MOLLISACACIDIN 


As.a part of scheme of investigation of leuco- 
anthocyanidins and phlobatannins, syntheses of 
a number of crystalline leucoanthocyanidins, 
hydroxylated on the pattern of Kezempferol, 
Fisetin, Quercetin, Myricetin, etc., was under- 
taken in this laboratory. Syntheses of a few 
crystalline leucoanthocyanidin derivatives have 
a’'ready been reported by Kulkarni and Joshi.! 
Their method is extended for the syntheses of 
7: 3’: 4'-trimethoxy-flavan-3 : 4-diols described 
in this communication. Incidentally it was also 
the objective to synthesise a leucoanthocyani- 
din which is likely to be identical with the 
one recently isolated by Keppler? from 


Acacia mollissima. 
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7:3’: 4#-Trimethoxy dihydro-flavonol (I), 
m.p. 143°C., required for the purpose was pre- 
pared by the procedure described by Kulkarni 
and Joshi. On reduction of the above dihydro- 
flavonol with lithium aluminium hydride, a 
mixture of flavan-3: diols, m.p. 125°-130°, 
was obtained. On careful treatment of the 
mixture with aqueous alcohol, part of it went 
into solution. The residue on crystaliisation 
from alcohol gave a diol (Il), m.p. 172°. (Found: 
C, 65-6; H, 6:4; requires C, 65-1; 
H, 6-0%.) No crystalline diacetate could be 
obtained by using the usual acetylation methods, 
however the diol was characterised by prepar- 
ing its dibenzoate (III), mp. 148°. (Found: 
C, 70-9; H, 5-2. Cs,H,,O, requires C, 71-1; 
H, 5-2%.) The other isomer (IV) separates from 
the mother liquor in a crystalline form. On 


m.p. 122°C. (Found: C, 63-5; H, 5-4. CogH 40, 

requires C, 63-5; H, 5-8%.) Both the 

diols (II) and (IV) gave pink colour*-7 with 

butanol and hydrochloric acid, characteristic of 

anthocyanidin formation and a violet coloura- 

tion with acetic anhydride and perchloric acid. 


Son 


OCH, 


H,C 
VA CS 


OR (e) 
| 
OR 
(11) R =H mp.172° 
(113) COCc,H; 
(1.) R =H, mp. 142° 
(\) R= -COCH, 

On the basis of the hypothesis previously 
postulated by Kulkarni and Joshi,’ regarding 
conformations of flavan-3:4-diols, (IV) is 
assigned (2e, 3e, 4a) conformation and its 
isomer (I) is assigned (2e, 3e, 4e) confor- 
mation. Keppler has shown that mollisacacidin 
trimethyl ether is a cis-diol and is identical 
with the one synthesised by him from the néz.d- 
ral fustin. According to Kulkarni Joshi,’ 
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C,-OH of fustin is equatorial and hence mol- 
lisacacidin is assigned (2e, 3e, 4a) confor- 
mation—the same _ assigned to _ synthetic 
diol (IV). Further we believe that mollisa- 
cacidin ether and the racemate (IV) are iden- 
tical but the discrepancy in melting point may 
be due to either (1) Keppler’s diol is a mix- 
ture (our mixture has a melting point range 
125°-130° C.), or (2) the racemate (IV) and the 
optical antipode of Keppler have different 
melting points as is the case with synthetic and 
natural mellacacidin derivatives.® 

Our thanks are due to the Bombay State 
who have 
granted a Fellowship to one of us (K. R. C.). 
Chemistry Department, 
Institute of Science, 
Bombay-1, August 12, 1957. 


A. B. KULKARNI. 


1. Kulkarni, A. B. and Joshi, C. G., Chem. and Ind., 
1954, 1456. 

2. Keppler. H.H., Zdid., 1956, 380; /. Chem. Soc., 
1957, 2 

3. Kulkarni, A. B, and Joshi, C. G., Chem. and Ind., 
1955, 106.. 

4. King, &. E. and Bottomley, W., /éid., 1953, 1368. 

5. Bauer, L., Birch, A. J. and Hillis, W 
1954, 433. 

6. Roli: son, G.M. and Robinson, R., Biochem. 
1933, 27, 206. 

7. Ba'e-Smith, E.C. and Swain, T., Chem. and Jnd., 
1953, 377. 

8. B. and Joshi, C. G., Chem. Soc., 
1957, 2 


9. King, F. tr and Clark-Lewis, /.C.S., 1955, 3384. 


A PRELIMINARY NOTE ON A METHOD 
FOR THE CYTOCHEMICAL DEMON- 
STRATION OF SUCCINIC 
DEHYDROGENASE IN HUMAN 
LEUCOCYTES 


Samp.tes of blood, heparinised and non-hepari- 
nised, were mixed with buffer substrate solu- 
tion with a p-nitrophenyl-substituted ditetrazole 
(Nitro B.T.), incubated at 37°C. for lhr. and 
centrifuged. 

Smears made from the buffy coat were fixed 
with absolute alcohol, dried and counterstained 
with saffranin ‘0’. 

In some of the polymorphonuclear cells suc- 
cinic dehydrogenase activity was indicated by 
the formation of blue formazan, either as fine 
granules or thin rods. 

The method in detail will be published in 
the near future, and is being applied in the 
study of succinic dehydrogenase patterns in 
various leucocytes in health and disease. 

Dept. of Anatomy, E. J. pE Souza. 
T. N. Medical College, S. N. Kornare. 
Bombay-8, September 5, 1957. 
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A PRELIMINARY REPORT ON THE 
CYTOCHEMICAL DEMONSTRATION 
OF SUCCINIC DEHYDROGENASE 
PATTERNS IN HUMAN sPERMATOZOA 


from normal healthy volunteers was ~ 
mixed with buffer substrate solution containing 
a p-Nitrophenyl-substituted ditetrazole (Nitro 
B.T.) and incubated at 37°C. for 4hr. The 
mixture was then centrifuged and smears made 
from the deposit were fixed in absolute alcohol 
and counterstained with saffranin ‘0’. 

Under the oil immersion lens, the succinic 
dehydrogenase as indicated by the presence of 
blue formazan granules was detected in the 
mid-piece in large amount and sparingly in the 
head. 

The abnormal forms also showed this enzyme 
but the pattern of distribution differed con- 
siderably. 

The detailed patterns of various forms will 
be published very shortly. 


Dept. of Anatomy, 
Topiwala National 
Medical College, 
Bombay, September 13, 1957. 


S. N. Kornmare. 
E. J. DE Souza. 


THE PREPARATION OF ANHYDROUS 
CERIC OXY-ACETATES 


Tue higher valency state of cerium is main- 
tained throughout the course of the thermal 
decomposition of ceric acetate.1 In the absence 
of light and moisture, when ceric acetate is 
heated in vacuum, different compounds are 
formed at certain temperatures. Of the compounds 
prepared, one has been obtained at 65°C. and 
the other at 100°C. Weighed quantity of the an- 
hydrous ceric acetate whose oxide content had 
been determined previously was taken for each 
of the experiments recorded in Tables I and II. 
The oxide content of the compound formed 
either at 65°C. or at 100°C. from a definite 
amount of ceric acetate could therefore be cal- 
culated. The molecular formula of the com- 
pound has been computed as that part by 
weight which would give on ignition 172 parts 
or its multiple of ceric oxide CeO,. The ceric 
content in the compound was estimated by add- 
ing a definite weight of the compound to a 
known amount of ferrous ammonium sulphate 
in 5N H,SO, and determining the unoxidised 
iron left by titrating against standard permanga- 
nate solution, blank experiment indicating that 
the amount of acetate present did not inter- 
fere. The acetate content was estimated as de- 
scribed previously by hydrolysis (loc. cit.). 
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TABLE I 


Temperature: 65° C. 
Mol. Wt. (Theoretical) : 650-2 


Mol. Formula: Ce,0(C,H;0,), 

Wt. of Ceric Wt. of the Mol. wt. Ceric content Acetate content 
Acetate comp. obtained computed Calc. Found Calc. F i 
0-0254 0-0228 653-6 0-0098 0-0096 
0-0390 0-0350 654-2 0-0151 0-0152 ee 
0-0240 0-0214 651-4 0-0116 9-011] 
00-0614 0-0548 652-2 . 0-0298 0-0286 

TABLE II 
Temperature: 100° C. 
Mol. Wt. (Theoretical): 274-1 
Mol. Formula: CeO(C,H,0,), 

Wt. of Ceric Wt. of the Mol. wt. Ceric content Acetate content 
Acetate comp. obtained computed Calc. Found Calc. eukid 
0-0290 0-0218 275-7 0-0111 0-0112 
0-0252 0-0190 274-6 0-0098 0-0100 
0-0284 0-0212 272-5 0-0091 0-0092 
0-0312 0-0232 271-5 oe 0-0100 0-6099 


The analytical data in Table I show that the 
compound formed at 65°C. is diceric mono-oxy 
hexa-acetate, the molecular formula of which 
is represented graphically below: 

(C,H;0;); = Ce-O0 Ce = (C,H 302)3 

The data in Table II suggest that the com- 
pound formed at 100°C. is anhydrous ceric oxy- 
acetate having the molecular weight 274-1, in- 
dicating for the empirical formula Ce.O 
(C,H,0,),. It has not been possible to decide 
as to which of the formule represented gra- 
phically below is to be accepted. 


(C:H;0;):=Ce=O (C;H30;),=Ce = 


On exposure to moisture, the two oxyace- 
tates undergo rapid reduction to cerous state. 
Further investigation is proceeding. 
Dept. of Chemistry, D. PATNAIK. 
Ravenshaw College, B. SaHoo. 
Cuttack-3, September 13, 1957. 


1. Patnaik, D. and Panda S., Curr. Sci., 1956, 25, 
287-88. 


POTENTIATION OF HISTAMINE 
RESPONSE OF GUINEA-PIG ILEUM 
SERPENTINE 


CHATTERJEE AND HAvusLER! have reported anti- 
acetyl choline and antihistaminic activity of a 
total alkaloidal preparation of Rauwolfia ser- 
pentina on guinea-pig ileum. They also observed 
in a few experiments during the phase of re- 
covery a slight potentiation. 

On testing serpentine, one of the alkaloids of 
R. serpentina, we found that it consistently 
potentiated the histamine response of guinea- 
pig ileum without affecting the acetyl choline 
response. Arunlakshana et al.2 have investi- 
gated the possible mechanism of such a poten- 
tiation with semicarbazide, some other carbonyl 
compounds and some guanidines, and have 
ascribed it to antihistaminase activity. We have 
tried to demonstrate an antihistaminase acti- 
vity of serpentine, to explain its potentiation of 
histamine response on guinea-pig ileum. 

Experiments were carried out in a 10c.c. 
intestinal bath containing aerated magnesium- 
free Tyrode solution at pH 7-6 at 35 to 36°C., 
all additions of histamine being washed off in 
30 seconds. Control responses of 0-02 or 
0-03 g./c.c. histamine base (used as its acid 
Phosphate) acting for 30 seconds were obtained. 
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at constant intervals. Thereafter responses to 
the same dose of histamine were obtained in 
the same way but with a previous addition of 
a concentration of serpentine. This was re- 
peated till maximum potentiation of histamine 
response was obtained with the particular con- 
centration of serpentine. Then serpentine was 
omitted and repeated histamine responses were 
elicited till the response returned to control 
level (Fig. 1). Serpentine was tried in the 


Potentiation of histamine response of guinea- 
pig Jeum with serpentine. 10 c.c. Tyrode Bath, H=0-02 


Fic. 


ug./c.c. histamine, S=10~* serpentine. Bath washed 30 
seconds after each histamine addition. 

following concentrations of the base (used as 
hydrochloride solution) 10-§ 10-7, 10-¢ 
g./c.c. The potentiation was measured in terms 
of equivalent dose of histamine. 10-* g./c.c. 
serpentine produced minimal potentiation rang- 
ing between 1-3 to 1-4 times the control. 10° 
and 10-7g./c.c. serpentine produced potentia- 
tion ranging between 1-4 and 2-2. 10 g./c.c. 
serpentine produced less marked potentiation 
than 10-7. Atropinisation did not affect the 
potentiation. 

When 10mg. of a histaminase preparation 
(Torantil, Hoechst) was incubated for % hr. 
and 1hr. at 37°C. in an atmosphere of oxygen 
and continuously shaken with 10-g./c.c. his- 
tamine as substrate with and without serpen- 
tine 10-*g./c.c. in 10c.c. of phosphate buffer 
at pH 7-2, the destruction of histamine by his- 
taminase, tested on the guinea-pig ileum after 
destruction of histaminase by boiling, was defi- 
nitely inhibited with serpentine. On an average 
17-6 and 16-5% histamine was destroyed res- 
Pectively in %hr. and ihr. when serpentine 
was present but 38 and 70% histamine was des- 
troyed respectively when no serpentine was 
added 


The possible antihistaminase activity of this 
Rauwolfia alkaloid may throw some light on 
the mechanism of action of Rauwolfia. It can 
certainly explain some of its histamine-like 
effects on gastro-intestinal system, nasal mucosa 
and bronchi. Further work is in progress. 
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We are thankful to Dr. B. P. Ghosh of Gluco- 
nate Co., Calcutta, for generous supply of 
serpentine and to Hoechst Fedco, Ltd., Bom- 
bay, for the supply of Torantil. 

Dept. of Pharmacology, K. S. SacHpev. 
B. J. Medical College, RaniTa AIMAN. 
Poona, September 19, 1957. 


1, Chatterjee, M. L. and Hausler, H. F., Nature, 
1955, 176, 701. 

2. Arunlakshana, O., Mongar, J. L. and Schild, H. O., 
Journal of Physiology, 1954, 123, 32. 


COLCHICINE-INDUCED TETRA- 
PLOIDY IN IBERIS AMARA L, 


BALI AND TANDON! have recently published a 
preliminary account of the work done on col- 
chicine-induced tetraploidy in Linaria vulga~ 
ris. The present paper is a brief report of a 
similar type of work on Iberis amara L. (Roc- 
ket candytuft) which is an important annual 
garden plant commonly grown for its showy 
bunch of white flowers. 

The apical growing points of seedlings with 
6 to 8 leaves were covered with small cotton 
wads which were kept moist with aqueous col- 
chicine solution. The treatments employed were 
0-05, 0-10, 0-20 and 0-30% colchicine for 6 and 
12hr. Fifteen plants were used in each treat- 
ment. The most successful treatments from the 
point of view of survival of seedlings and the 
production of polyploids were found to be 0-10 
and 0:20% colchicine applied for 6 or 12hr. 
The leaves which came out just after the treat- 
ment were small, thick and abnormal in shape. 
The subsequent leaves were like those of the 
untreated plants except that they were larger 
and slightly thicker than diploid leaves. The 
stem of the mature tetraploid plants was thicker 
than that of the diploid. The mature leaves of 
the tetraploids had larger and more widely 
spaced stomata than diploids. The guard cells 
of the stomata of the former average 48-594 
in length and 15-804 in width as compared 
with an average length and width of 29-42 
and 10-93 respectively, in the latter. The 
average number of stomata for the 2n and 4n 
were 182-76 and 69-29 per sq. mm. respectively. 
Similar observations were recorded with refer- 
ence to the number and size of epidermal cells 
in 2n and 4n plants. The diploid and tetra- 
ploid plants started flowering at almost the 
same time. The tetraploids had conspicuously 
large flowers (Plate I, Figs. A and B). The 
percentage of pollen fertility was as high as 
92 in diploids as well as tetraploids. The pol- 
len grains of the tetraploid were, however, 
larger than those of the diploid. There was 
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practically no difference in fruit setting bet- 
ween the 2n and 4n plants. The fruits in 4n 
planis were aimost dcuble in size in comparison 
with those of the dipioid. The seed setting in 
the tetraploid population was rather poor. 
Although the number of ovules per rovary was 
two in both the cases, the average number of 
seeds per fruit was two and one in the diploid 
and tetraploid respectively. Some of the fruits 
collected from the 4n pcpulation were either 
seedless or had shrivelled seeds only. The seeds 
of the tetraploid plants were larger than those 
of the diploid. 


PLATE I 


A, Part of flowering shoot of the diploid. 
B. Part ct flowering shoot of the tetraploid. 
_ All the colchicine-treated plants were cyto- 
logically analysed. Squashes of pollen mother- 
ce.ls were stained with propionocarmine. Meio- 
sis in the diploid Iberis amara L. has already 
been reported by Tandon and Bali.* The hap- 
loid chromosome number in the species was 
confirmed as n= 7. The tetrapioid plants show- 
ed n= 14. Most of the possible configurations 
ranging from fourteen bivalents to seven quadri- 
valents at diakinesis were seen in the prepara- 
tions of the 4n plants. Majority of the tetra- 
ploid plants showed regu‘ar distribution of 
chromosomes at anaphase I. The metaphase II 
plates showed 14+ 14 distribution but in two 
cases 12+16 distribution was also observed. 
The number of microspores per pollen mother- 
cell was four (normal tetrads), the same being 
true for the diploid. 

The presence of conspicuously large flowers 
in the artificially induced tetraploid Iberis 
amara L. suggests a strong possibility of selec- 
tion of a desirable type for introducing in the 
horticultural trade. Although the seed setting 
in the-tetraploid population was low but this 
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handicap can be easily overcome by leaving : 
larger number of piants for seed collection. 

We are thankful to Prof. P. Maheshwari, Head 
of the Department of Botany, University o 
Delhi, for the facilities and encouragement. 
Dept. of Botany, S. L. Tanpon. 
University of Delhi, P. N. BAtt.* 
Delhi-8, September 18, 1957. 


* Lecturer in Botany, Hansraj College, Delhi-8. 
1. Bai, P. N. and landon, >. L., Curr. Scz., 1957, 26, 


256. 
2. Tandon, S. L. and Bali, P. N., /udian /. Hort., 
1957, 14, 60. 


DACTYLISPA DILATICORNIS DUV. 
A LEAFMINER OF PADDY 


Dactylispa dilaticornis was observed to be do- 
ing considerable damage to paddy in associa- 
tion with Hi ra, during the monsoon 
season of 1956, round about the Main Farm, 
Rajendranagar, Hyderabad. The authors, while 
working on paddy pests, came across’ a plot 
heavily infested. by Hispa armigera, wherein 
some mined paddy leaves were glassy white in 
colour and apparently without frass deposit, 
unlike those formed by Hispa armigera. On 
examination they were found to be those form- 
ed by grubs of Dactylispa dilaticornis. 

Maulik! reports that the species was found 
near the roots of rice plants and also mining 
leaves of Panicum sp. and “dabi” grass at 
Pusa. 
The biood red grubs of D. dilaticornis form 
full depth ophistigmatonomes, (linear-blotch 
mines) which are transparent and glassy white 
in cclour. The frass is pushed towards the 
base, keeping the rest of the mine almost clean 
unlike H. armigera where the mines are dirty 
white to brownish-white in colour and the frass 
is distributed irregularly throughout. The mine 
formed by D. dilaticornis is shorter, about 3-4" 
only and invariably the ends are rounded up 
which are easily distinguished from mines 
formed by H. armigera where the ends of the 
mines are irregular. 

Eggs are laid inside the leaf-tissue in lines. 
The grubs start mining immediately after 


hatching. The grubs are p‘nk-red in colour in 


the earlier instars turning blood red when full 
grown. The prothoracic segment is strongly 
chitinised with a medio-dorsal line. The brown 
head capsule is embedded inside the protho- 
rax. The 9th abdominal segment which is light 
brown in colour bears two spinules, projecting 
towards the anal segment. The full-grown 
grub is 4-5 to 5mm. long and 2mm. broad 
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The larval period lasts for 8-10 days. Pupa- 
tion takes place outside the mine. In fields the 
pupe were seen sticking on the stems of paddy 
above thé -water-level. When they fall down 
they float on water and hold on to any nearby 
plant to which they again stick. The pupa is 
pink red in colour. It is 4 to 4-5mm. long 
and 1-5 to 1-8mm. broad. The pupal period 
lasts for 4-6 days. 

The adult is a tiny black beetle, smaller in 
size than H. armigera. The elytra are metallic 
greenish-blue and densely covered by spines. 
The head is rugose and pubescent, the hair be- 
ing white in colour. The prothoracic plate is 
triangular in shape, bearing five black spines 
laterally on each side. The posterior-most 
spine is stout and is also the longest of all. 

The feeding habits of the adult is the same 
as that of H. armigera. An unidentified chalcid 
was found to parasitise the grubs. 

D. dilaticornis is common on Cynodon dac- 
tylon and on a species of Panicum. From 
March to May grubs are found on Cynodon. 
The adults move on to paddy after July and 
cause damage te young paddy together with 
Hispa armigera, 


Division of Entomology, M. Q. KHAN. 
Hyderabad, 
Agril. Research Station, S. N. Kapapa. 
Dhadesugur, 
Mysore State, September 24, 1957. 

1, Maulik, S., 


Fauna of Br. ind. Coleop. Hispinea 
and Cassidinea, 4, pp. 178. 


OCCURRENCE OF BACTRONOPHORUS 
THORACITES (GOULD), A MARINE 
WOOD BORER, IN BOMBAY 


THe occurrence of Bactronophorus thoracites 
from India as a pest on living and dead trees 
in the mangrove swamp forests of the 24-Par- 
ganas Forest Division in the Sunderbans, West 
Bengal, observed by Dr. M. L. Roonwal,! 
Director, Zoological Survey of India, has 
been noted with great interest. Since no Teredi- 
nid borers have so -far been known to attack 
living trees, this is perhaps the first record in 
this respect. Nagabhushanam (vide Roonwal, 
1954, 98), mentions its occurrence in Visakha- 
patnam harbour (Andhra State), on the bot- 
toms of catamarans. In no other place in 
India this species has been reported to be as 
destructive to living trees or timber under sea- 
water as in the Sunderban Swamp Forests of 
West Bengal. 

Two species of the genus Bactronophorus, 
Ramely, B. thoracites, Gould and B.. australis, 
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Wright, have been recorded by Bartsch? (1922) 
in his Monograph of American Shipworms. 
Elsewhere, it has been recorded from the Phi- 
lippines, Australia, Tavoy in Burma and Singa- 
pore (Malaya). 

It is interesting to note that a single speci- 
men of Bactronophorus thoracites (Gould) was 
obtained for the first time during May 1955, 
from a beam of Tectona grandis, from Sewree 
Timber Pond, on the east coast of Bombay 
(Island). It measured about 100mm. long and 
125mm. in width. It has a close resemblance 
to Teredo in its external features, except that 
its pallets bear typical stilt-like processes at 
the ends (Fig. 1). Later collections in the same 
locality, brought out the occurrence of this 
genus twice, during the year 1956, once during 
October and again during November, though 
only a single specimen was collected in each 
month. These two specimens appeared remark- 
ably stunted in growth, each measuring about 
44-5 mm. long and 125mm. in breadth (Fig. 1). 


Fic. 1 
They were carefully removed from fairly hard 
timbers, one from Tectona grandis and the 
other from Terminalia sp. 

Since their first record from living mangrove 
trees (West Bengal), subsequent efforts were 
made to collect them from mangrove in the 
Southern and Northern parts of Bombay 
(Island), but without success. However, the 
dead stems of the mangrove trees were gene- 
rally found to be severely infested by species 
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of Bankia and Teredo. This indicated a great 
affinity of shipworms to dried mangrove trees. 
Wood Preservation Centre, V. C. PaLexar. 
(F.R.1., Dehra Dun), 

Dept. of Zoology, D. V. BAt. 
Institute of Science, 

July 24, 1957. 


Roonwal, M. L., Proc. Zool. Soc. (Bengal), 1954, 
712), 91-105 ; Curr. Sci., September 1954. 23. 301. 

2. Bartsch, P., Aull. U.S. Nat. Alus., 1922. 122. 

3. Palekar, V.C and Bal, D. V., Jour. Bombay Nat. 
Mist. Soc., 1955, 53 (2). 


THE NUCLEAR MEMBRANE OF THE 
CELLS OF THE ROOT-TIP OF ALLIUM 
CEPA 
It was generally believed! that the nucleus of 
plant cells is separated from the cytoplasm only 
by a phase boundary. Recent investigations 
with the electron microscope! show that like 
the nuclei of animal cells, plant nuclei have 
also a fenestrated double-walled membrane. 

During some experiments with the Giemsa 
stain? initiated in view of the apparent similar- 
ity of the yeast nucleus** to those of higher 
organisms, it was discovered that the nuclear 
membrane could be demonstrated in the cells 
of the root-tip of Allium in stained prepara- 
tions. 

Sections of root-tips fixed in acetic alcohol 
were downgraded after removal of paraffin, 
washed well under the tap and stored in phos- 
phate buffer at pH 7 for 10min. They were 
stained for 1 hr. in a solution prepared by 
diluting 5ml. of a B.D.H. sample of Giemsa 
with 45 ml. of buffer. The sections were care- 
fully destained in 50% alcohol prepared with 
buffer, quickly dehydrated, cleared and mount- 
ed in canada balsam. For comparison, sections 
were also stained with iron hematoxylin. 

In Giemsa preparations, the cytoplasm, the 
spindle, the nuclear membrane and the nucleo- 
lus were blue, while the nuclear matrix and 
the chromosomes were greenish blue. None of 
the structures have an affinity for the red com- 
ponent. It was difficult to get photographs 
showing a contrast between the chromosomes 
and the spindle. 

A distinct nuclear membrane could be seen 
in cells stained with Giemsa (Photo 1) as well 
as hematoxylin (Photos 2 & 3). While it is 
thin in the latter (Photos 2 & 3), it is rela- 
tively thick in the former (Photo 1). The re- 
actions of the spindle and the cell plate to 
these two stains are different. Whereas the 
phragmoplast? appears deeply stained with the 
cell plate as a distinct unstained streak in 
Giemsa (Photo 4), both are stained by haema- 
toxylin (Photo 5) in a shade lighter than that 
of the nucleus, 
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PHOTO 1. Giemsa, x ca 1,360, PROTO 2, Hxmatoxylin, 
Xca 1,200. PHQTO 3. Hematoxylin, x 1,200. PHOTO 4, 
Giemss, x ca 750. PHOTO 5, Hematoxylin, x ca 1,200. - 


A perusal of Photo 4 would reveal that it is 
the achromatic figure that is prominent in 
Giemsa. Since some experiments show _ thai 
when the cells are hydrolysed in N.HCI at 
60° C., their reaction to Giemsa is different, an 
attempt is being made to elucidate whether the 
Giemsa stain could be used for the study of 
the achromatic figure as well as the chromo- 
somes. Such information would be interesting 
in the context of the unusual popularity of the 
Giemsa stain among microbial cytologists.-19 
Cytogenetics Lab., S. SUBRAMANYAM. 
Dept. of Biochem., M. K. SuBRAMANIAM. 
Indian Institute of Science, 

Bangalore-3, October 15, 1957. 


1. De. D.N., Expi. Cell Research, 1956, 12, 181. 

2. Conn, H. Biological Stains, Biovech. Pubns., 
Geneva. N. Y.. 1940. 

3. Royan, S. and Subramaniam, M.K., Proc. Jnd. 


B, 
4. Royan. S.. /dfd., 1956, 44B, 47, 
5. Thyagarajan, T. R. and M. 
Naturwiss., 1957, 44, 68. 
6. —. Proc. Ind Acad. Sci., 1957. 45 B, 187. 
7. Shimamura T. and Ota, T., Expl. Cell Research, 


1956, 11, 346. 
8. A., Internatl. Rev. Cytology, 1955, 4 
9. Vencrely, R., /did., 1955, 4, 115. 

10. Robinow, C. F., Bact. Revs., 1956, 20, 207, 
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REVIEWS 


A History of Luminescence from the Earliest 
Times Until 1900. By E. Newton Harvey. 
(Published by the American Philosophical 
Society.) Pp. 692. Price $6.00. 

The author of this volume engaged himself 
for many years in investigations on the pro- 
duction of light by luminous organisms. The 


’ results of these researches have found publica- 


tion in numerous original papers and in a series 
of monographs. The book by him entitled 
“Living Light” published by the Princeton Uni- 
versity Press in the year 1940 is a particularly 
attractive exposition of the subject. In the 
course of his studies, Prof. Newton Harvey had 
to delve deeply into the literature of the sub- 
ject, and the present volume describes the re- 
sults of these explorations. It covers a much 
wider field than that of animal luminescence 
and indeed surveys the entire literature o* 
luminescence of living as well as of non-living 
material, including in the term every kind of 
light emission except thermal radiation. 

Part I of the book is a historical survey of 
the subject from the remotest times up to the 
end of the 19th century. Part II deals in detail 
with the luminescence of non-living material 
under various heads, viz., electroluminescence, 
phosphorescence, thermoluminescence,  tribo-, 
piezo-, cristallo-, lyo-luminescence, fluores- 
cence, radio-luminescence and finally chemi- 
luminescence. Part III deals with bio-lumines- 
cence under three heads, viz., shining fish, flesh 
and wood, phosphorescence of the sea, and 
animal luminescence. The book contains a 
selected bibliography covering some sixty pages 
of the work, and also some illustrations of his- 
toric interest. 

The spirit in which the book has been writ- 
ten is indicated by the quotation on the title 
page: “It is a noble employment to rescue from 
oblivion those who deserve to be remembered.” 
It may be remarked in this connection that the 
present pace of scientific research is such that 
for a paper to be remembered and quoted after 
two decades is rather exceptional. But the 
extraordinary interest of the subject and the 
fact that its origins go back to the beginnings 
of science appears to justify the loving labour 
which the author has devoted to his self-im- 
posed task. The book is a mine of informa- 
tion to those interested in the history of science. 
Reading it through, one recaptures the enthu- 
siasms of the past, as for example, the enor- 


mous furore created by the discovery of the 
Bolognian stone at the beginnnig of the 17th 
century. One also comes across in its pages, 
the names of men the memory of whose achieve- 
ments does not need to be rescued from obli- 
vion, as for exampie, Robert Boyle, Sir George 
Stokes, and the Becquerels. The work of such 
men will always be remembered, since they 
were the great path-finders. 

The author of the book as well as the Ameri- 
can Philosophical Society are to be heartily 
congratulated on this scholarly publication 
which will remain of permanent value to the 
historian of science. 

Vv. B. 


Industrial Electronics Handbook. By Dr. R. 
Kreizmann. (Philips Technical Library), 1956. 
Pp. 298. Price 42 sh. 


In the present era of automation, control of 
industrial machinery and industrial processes is 
relegated to electronic and electric devices 
which function according to a predetermined 
set of instructions. High reliability of opera- 
tion combined with an almost inertialess res- 
ponse of these devices have gained them a great 
popularity, and in the field of application of 
atomic energy where many operations have to 
be manipulated by remote control, their use is 
a rule rather than an exception. Today, indus- 
trial electronics is a highly developed subject 
and according to the needs, special types of 
tubes have been developed and innumerable 
new circuits have been invented. It is there- 
fore imperative, that an industrial engineer who 
is not a specialist in electronics should have a 
basic knowledge of the several types of tubes 
and control circuits that are available, so that 
he can make use of such devices that would 
suit his needs. 

The book under review provides relevant in- 
formation regarding basic principles of a num- 
ber of electron tubes and circuits which are 
widely used in various applications. Part I of 
the book is principally devoted to a conside- 
ration of the fundamental aspects of several 
gas-filled and vacuum tubes and their basic 
circuits. Rectifying tubes, thyratrons, ignitrons, 
excitrons, voltage stabilisers, photocells, trigger 
tubes, cathode ray tubes and vacuum tubes come 
under its purview. 

In Part II electronic relays, electronic count- 
ing circuits, electronic timers, industrial rectifier 
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cuits for speed and temperature control, elec- 
tronic control of resistance welding, electronic 
motor cor:trol, high frequency inductive heating 
of metals, high frequency capacitive heating of 
dielectric materials and other electronic appa- 
ratus for a few miscellaneous applications are 
dealt with. A lucid account of the principles of 
operation of the circuitory is given under each 
application with numerous circuit diagrams and 
graphs. For several of these applications, com- 
plete circuits employing Philips valves with 
component values are given. Mathematical re- 
lationships of electrical quantities involved, are 
briefly discussed in the appropriate places, in 
order to give an outline of general design con- 
siderations. Data of some preferred types of 
Philips tubes for industrial application are given 
at the end. 

The get-up of the book leaves nothing to be 
desired as all the Philips publications are, and 
the entire matter is printed in beautiful art 
paper. The book is very informative and would 
be welcomed by all those, who are interested 
in the applications of electronic techniques. 


X-ray Attenuation Coefficients from 10 kev. to 
100 Mev. By Gladys White Grodstein. 
(National Bureau of Standards Circular 583, 
issued April 30, 1957.) (Order from Super- 
intendent of Documents, U.S. Government 
Printing Office, Washington-25, D.C.) Pp. 54. 
Price 35 cents. 

This publication results from widespread re- 
quests for basic input data for evaluating the 
penetration of radiation. Some of the data pre- 
sented in this NBS Circular has already been 
published in radiological handbooks and tech- 
nical journals. The present form is a more ex- 
tensive and systematic study. It will be use- 
ful to physicists studying basic problems in 
radiation and nuclear physics, to physicians and 
hospitals utilizing radiation from X-ray gene- 
rators and gamma rays from radioactive sub- 
stances, and to designers of shielding for nuclear 
reactors. 

In addition to tabular and graphical data for 
29 absorbing materials, which make up the bulk 
of the publication, there is a discussion of the 
principal absorption and scattering processes 
involved in the interaction of radiation with 
matter: namely, phoioelectric effect, scattering 


(Compton and Rayleigh), and pair production. 
Existing theoretical and experimental data for 
these processes have been compiled 
evaluated. 

Separate tabulations have been made for the 
probabilities of the dominant interactions as 


and 


sum of the above processes. It appears that 
the present information is adequate for many 
applications. However, improved theory and 
additional experimental data are needed in cer- 
tain areas. This need is pointed out by a com- 
parison of the calculated and experimental co- 
efficients. 


Industrial Electronics Circuits. By R. Kretz- 
mann. Philips Technical Library), 1957. 
Pp. 199. Price 35 sh. 


This book is a sequel to Industrial Electro- 
nics Handbook by the same author and the two 
together form a continuous whole. A vast num- 
ber of circuits, employed for industrial controls 
and in making electronic equipment for varied 
purposes, are given. The circuits described use 
Philips tubes and are complete with component 
values. Brief descriptions as to the nature of 
the circuits and the manner in which they 
function make the work, of immense interest. 

Circuits appear under six major classifications: 
(1) photoelectrically controlled apparatus, 
(2) counting circuits, (3) stabilising circuits, 
(4) contact and control devices, (5) oscillator 
and amplifier circuits, (6) rectifier and motor 
control circuits. These six headings cover well 
over 90 separate applications, and in the opi- 
nion of the reviewer contains a wealth of cir- 
cuitory that wjll interest industrial engineers, 
technicians and all those who are engaged in 
the building and development of electronic 
equipment. 

The book is beautifully got up and is sim- 
ple and clear in its presentation. It is certainly 
a very useful and welcome addition to the one, 
mentioned at the outset by the same author. 


Chromatography: A Review of Principles and 
Applications. Second completely revised and 
enlarged edition. By E. Lederer and M. 
Lederer. (Elsevier Publishing Co.), 1957. 
Pp. xx+711. Price 72 sh. 

The first edition of this book was published 
in 1953 and was subsequently reprinted in 1954 
and 1955. The prese >t second edition was pro- 
jected on account of the need to bring the 
matter up-to-date and also to eliminate work 
which had become obsolete. The result is a 
major revision as will be clear from the fact 
that the volume contains 59% more pages, 
illustrations and Rf tables than the first edi- 
tion and twice the number of references; the 
authors have also added an Appendix of refer- 
ences published after the book went to Press. 

As a technique for the analysis of mixtures 
of chemical compounds, chromatography is 
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unique in its importance. Though Tswett in- 
troduced it about the beginning of this century 
it has developed rapidly during the past three 
decades beyond all expectations and it is still 
a rapidly expanding field. It markedly differs 
from other standard laboratcry methods of 
separation in employing a wide variety of tech- 
niques, adsorbents and solvents. 

The book begins with a brief history of 
chromatography and contains five divisions, 
each division having a number of chapters. 
The first three divisions deal with adsorption 


. chromatography, ion exchange chromatography 


and partition chromatography which constitute 
the three major types. In each division the 
technique is discussed with reference to the 
apparatus, materials and special features. Divi- 
sion IV deals with the chromatography of 
organic substances in the course of 21 chapters 
constituting more than half the book. This pro- 
vides a comprehensive account cf a large num- 
ber of groups of organic compourds in relation 
to their chromatography. The last division (V) 
concerns the chromatography of inorganic sub- 
stances. Literature references occupy nearly 100 
pages and the index is comprehensive. 

This book presents a critical review of the 
chromatographic methods developed during 
recent years. It provides information on exist- 
ing methods in any given field and the litera- 
ture references help in obtaining necessary 
details from original papers. The large collec- 
tion of Rf values is an important feature of 
the book. Written by authors who are among 
the pioneers in the use of chromatographic tech- 
hiques, the book is invaluable to all investi- 
gators in the fields of organic and inorganic 
chemistry for whom the method is of daily use. 


T. R. SeSHADRI. 


Methods of Biochemical Analysis. Vol. IV. 
Edited by David Glick. (Interscience Pub- 
lishers, Inc.), 1957. Pp. ix + 362. Price 
$ 8.50. 


The ever-increasing pace of biochemical re- 
Search has created the need, on the part of 
the investigator, the teacher and the student 
alike, to keep abreast of developments in 
methods and techniques and hence an annual 
review service is of distinct value for the 
growth of fundamental research. Necessarily 
only a few subjects can be included in any 
single volume and a certain amount of hapha- 
zardness cannot, therefore, be avoided. Never- 
theless a judicious selection of topics of cur- 
rent importance is made each time. While there 
has been a generally uniform pattern in the 
organization of individual chapters, there is also 
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considerable variation in style and presentation 
which allows for the projection of the author’s 
own expression. The topics have included phy- 
sical, chemical and biological assay procedures 
as well as basic techniques and instrumenta- 
tion for determination of enzymes, vitamins, 
hormones, carbohydrates, lipids, proteins, mine- 
rals, other metabolites and antimetabolites. 

The present volume has contributions relating 
to determinations of carotene, vitamin A, poly- 
unsaturated fatty acids, urinary ketosteroids, 
amino acids by use of bacterial amino acid de- 
carboxylases, serum acid phosphatases, sul- 
fatases and succinic dehydrogenase activity, and 
one on the maintenance of constant pH for 
kinetic studies in biological systems. Each chap- 
ter presents a critical evaluation of various 
approaches and a presentation of the procedural 
details of the methods recommended by the 
authors. The close association of the authors 
with the respective fields renders these reviews 
particularly useful and authoritative. 

A. S. 


The Chemistry of Heterocyclic Compounds, 
Vol. X. (1, 2, 3- and 1, 2, 4-Triazines, Tetra- 
zines and Pentazines and Their Derivatives.) 
By J. G. Erickson, P. F.° Wiley and V. P. 
Wystrach. (Interscience Publishers, Inc.), 
1957. Pp. xi+ 261. Price $ 10.50. 

The chemistry of triazines and tetrazines are 
so intriguing that few venture into this field, 
although members of this heterocyclic group 
offer fertile opportunities for fine structure 
determination. The appearance of the book 
under review is sure to help prospective work- 
ers to formulate schemes of investigation. 

Three triazines are theoretically possible: 
the 1, 2, 3-, the 1, 2, 4-, and the 1, 3, 5-triazines. 
The parent compounds are unknown, but deri- 
vatives of each have been prepared. The che- 
mistry of the 1, 2, 3- and the 1, 2, 4-triazines 
has been treated exhaustively by Dr. J. G. 
Erickson. The 1, 2, 3-triazines condensed with 
carbocycles have been investigated more in- 
tensively and Chapter I affords the reader a 
thorough review of the chemistry of the sys- 
tem. The almost certain presence of the group- 
ing -N: N-N- makes the system easy of cleav- 
age and hence structural determination creates 
many difficult points of ambiguity. All these 
are clearly explained. 

The first synthesis of a 1, 2, 4-triazine was 
reported in 1889 and as far as is known this 
system seems to have offered no widespread 
utility. The parent of this class can exist in 
two non-equivalent Kekule’ forms. Two com- 
pounds are known in which a 1, 2, 4 ring has 
one carbon atom in common with a pentane ring 
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constituting spiro-rings. Cyclic 1, 2-diquinones 
react to form condensed 1, 2, 4-triazines, the 
reaction of camphorquinone being illustra- 
tive of the same. Many compounds of the 
1, 2, 4-benzo-triazine group are known, and 
those condensed with heterocycles have attract- 
ed attention. Chapter II gives a very delightful 
account of all the known facts about 1, 2, 4- 
triazines. 

The study of 1, 2, 3, 4-tetrazines probably 
originated from investigations on the oxidation 
products of osazones of 1, 2-diketones. Chap- 
ter III, written in clear style by Dr. V. P 
Wystrach, is devoted to the synthesis and re- 
actions of 1, 2, 3, 4-tetrazines. As a class they 
have not been very extensively studied. The 
general method of synthesis arose from the work 
of Zincke and Lawson (1886) on the chemistry 
of certain azo-compounds. No compound con- 
taining the 1, 2, 3, 5- or as-tetrazine ring has 
yet been described. The 1, 2, 4, 5- or s-tetrazine 
and its dihydro-, tetrahydro-, and hexa- 
hydro-derivatives have received considerable 
attention. The chemistry of this group has been 
presented in delightful manner by 
Dr. P. F. Wiley. The colour schemes of these 
compounds present interesting speculation. 
s-Tetrazines are deeply coloured, being deep 
red, bluish-red, or violet-red. The dihydro 
derivatives are usually white or yellow solids, 
the tetrahydro- and hexahydro-s-tetrazines are 
white solids. The pentazines should still be 
considered as not having been synthesised, the 
compounds claimed to be pentazines seem to 
be tetrazole derivatives. 

The monographs on the chemistry of heterc- 
cyclic compounds have given researchers in- 
structive reading matter. The present volume, 
the tenth in the series, gives a comprehensive 
account of a group of compounds which are not 
usually even mentioned in many text-books. It 
is a very welcome addition to literature and 
is sure to give much profit to those who study 
the volume carefully. 

K. N. Menon. 


The Physiology of Reproduction in Fungi. By 
Lilian E. Hawker. (Cambridge Monographs 
in Experimental Biology, No. 6.) (Cambridge 
University Press, Cambridge), 1957. Pp. 128. 
Price 15 sh. 

Dr. Lilian Hawker’s Physiology of Reproduc- 
tion in Fungi, which has just appeared as the 
sixth in the series of the Cambridge Monographs 
in Experimental Biology, is a worthy addition 
to that series. It may be read as a follow-up 
of Professor Ingold’s excellent book on “Dis- 
persal in Fungi”, published a few years ago. 


[ 
Science 

The book is intended as a survey of the avail- 
able information on the physiology of reproduc- 
tion in fungi which is indeed a field of fascinat- 
ing and useful interest in experimental mycology 
and one which doubtless deserves more atten- 
tion from investigators that it has received 
hitherto. Following an Introduction, the book 
is divided into six Chapters: (i) The growth 
of spores and of spore-bearing structures; 
(ii) The physiology of vegetative reproduction ; 
(iii) The effect of environment on sporulation ; 
(iv) The effect of nutrition on sporulation; 
(v) The physiology of sex; and (vi) Repro- 
duction in the natural habitat. The book con- 
cludes with a useful bibliography giving full 
citations of all the papers referred to in the 
text and an index. 

As a review of this complex field of experi- 
mental research, this book is an achievement 
for its learned author and a most useful and 
concise summary for those interested in the 
physiology of fungi. The entire subject is 
dealt with most lucidly and written in a sim- 
ple and precise style with little of what may 
be termed ‘horrid and frightening scientific 
jargon’. In particular, the Chapters on the effect 
of environment on sporulation, on the effect 
of nutrition on sporulation and on the physio- 
logy of sex are examples of elegant presenta- 
tion of information spiced with discrete and 
stimulating discussion. Hypotheses relating to 
metabolism and the reproductive phase, and to 
heterothallism and the physiology of sex in 
fungi are admirably stated and critically dis- 
cussed on the basis of available experimental 
evidence. There is no doubt that the lucid and 
critical analyses of these fascinating facets of 
fungal physiology would stimulate thought and 
further work on these problems, and this in 
itself should commend the book for careful 
study. 

There are, however, one or two lines on which 
improvement may be sought in future editions 
of this valuable book. A greater emphasis on 
techniques would doubtless be useful for in- 
vestigators; for instance, mention is made on 
page 87 of Raper’s use of a perfusion technique 
for demonstration of chemical control of sexual 
reproduction in fungi. Whilst details of this 
technique can be gathered from Raper’s origi- 
nal paper, brief elucidation of these in the text 
of the present book would have been useful. 
Many other similar examples can be cited. In- 
deed, a chapter on techniques, if included in 
future editions of this book, would prove most 
useful for investigators. Another deficiency (if 
that is a deficiency at all) is the somewhat 
cursory treatment of the subject under the 
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Chapter on “Reproduction in the natural habi- 
tat”. Whilst mention is rightly made of the 
excellent and painstaking work of Wilkins and 
his collaborators on the ecology and fruiting of 
fungi in natural habitats, the notable work of 
Friedrich and others in this field is omitted. 
Again, under Chapter 5 on the effect of nutri- 
tion on sporulation, the effect of trace elements 
on sporulation could have been dealt with in 
greater detail. 

Notwithstanding these omissions, Dr. Hawk- 
er’s book ranks as the first in introducing in 
detail the physiology of reproduction in fungi 
to scientific readers. It is a diificult task admir- 
ably fulfilled within the small compass of 128 
pages and is well worth the price of fifteen shil- 
lings and, what is more, worth repeated read- 
ing and careful study by mycclogists investi- 
gating fungal physiology. 

c. Vv. 


Advances in Enzymology, Vol. 18. Edited by 
F. F. Nord. (Interscience Publishers, Inc.). 
1957. Pp. v +435. Price $9.00. 

Few other volumes on advances in Bioche- 
mistry have become so indispensable as those 
on advances in Enzymology, and it is, there- 
fore, pleasing to note, that in the present 
volume, which is the eighteenth in this series, 
Editor Nord has maintained the same high stand- 
ards of excellence of the earlier volumes, both 
in the selection as well as in the editing of 
the review articles. There are nine reviews in 
all in this volume and most of them have been 
drawn from the biochemistry of the plant king- 
dom. The first article on ‘Cytochrome in Higher 
Plants’ by E. F. Hartree gives a most up-to-date 
and readable account of the nature and pro- 
perties of the cytochrome components, their 
distribution, detection and estimation as also 
the interrelationship which exists between cyto- 
chrome and photosynthesis. Another article in 
the same field is the one entitled, ‘Reaction 
Paths in the Respiration of Higher Plants’ by 
W. O. James. The author reviews the various 
pathways of carbon metabolism in plants in- 
cluding a survey of the enzymes concerned in 
electron transfer and in phosphate transfer. 
R. A. Peters, in his article, gives an account of 
the mechanism of the toxicity of the active 
constituents of South African cattle poison, 
Dichapetalum cymosum, as well as of related 
compounds. He has, however, confined himself 
to a consideration of only the monosubstituted 
CF compounds such as their general toxicity 
and the biochemistry of fluoracetate and its 
mode of action and has made no attempt to 
deal with CF, or CF, compounds. Other arti- 


cles which are of equal interest and importance 
are: (i) Newer knowledge of succinic dehydro- 
genase, by T. P. Singer, E. B. Kearney and 
V. Massey; (ii) Deoxy Ribonucleo-protein, A 
Genetic Material, by J. A. V. Butler and P. F. 
Davison; (iii) Pyrophosphorylases and Phos- 
phorylases in Biosynthetic Reactions, by 
A. Kornberg, (iv) Le-role Biosynthetique du 
Cycle des Acides Tricarboxyliques, by J. M. 
Wiame, (v) Chemistry and Function of Lipoic 
Acid, by L. J. Reed; and (vi) Lignification, by 
W. J. Schubert and F. F. Nord. However, the 
newer knowledge about succinic dehydrogenase 
will have to be necessarily supplemented by the 
recent advances reported in this field by D. E. 
Green and others and the same appears to be 
true in regard to such other articles as deoxy- 
ribonucleoprotein and lipoic acid, where signifi- 
cant progress has taken place since the pub- 
lication of this volume. All the same, the seve- 
ral articles presented here serve a very useful 
purpose of focussing attention of the biochemist 
to the very rapidly advancing frontiers of bio- 
chemical knowledge and coming as they do from 
authors who have spent years of study and 
research in these different fields, they are most 
enjoyable to read and thought-provoking in the 
extreme. There are a few misprints in the text 
such as adenine for adenosine in page 222 and 
DNA for DNP in page 161; but these are 
minor blemishes in what is otherwise an ex- 
cellent volume, elegantly printed with cumula- 
tive index for volumes one to eighteen. Un- 
doubtedly, biochemists will find the volume 
under review, extremely useful to keep abreast 
of recent advances in enzyme chemistry. 
P. S. SARMA. 


Books Received 


A Second Course of Electricity. By A. E. E. 
Mckenzie. (Cambridge Univ. Press, London, 
N.W.1), 1956. Pp. viii+ 357. Price 18 sh. 

The Effects of the Sulfonylureas and Related 
Compounds in Experimental and Clinical 
Diabetes. By Rachmiel Levine and others. 
(Annals of N.Y. Acad. Sciences, Vol. 71, 
Art. 1, 2, East Sixty-third Street, New 
York-21), 1957. Pp. 292. Price $4.00. 

Advances in Food Research, Vol. VII. Edited by 
E. M. Mrak and G. F. Stewart. (Academic 
Press, Inc.), 1957. Pp. x + 404. Price $9.50. 

A Practical Guide to Plant Sociology. By F. R. 
Bharucha, N. C. Deleeuw. (Orient Long- 
mans, Nicol Road, Bombay-1.) Pp. v + 46. 

Transactions of the Society of Rheology, Vol. T. 
Edited by B. Maxwell and R. D. Andrews. 
(Interscience Pub.), 1957. Pp. 222. Price 
$ 6.00. 
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SCIENCE NOTES AND NEWS 


= 


Smut on Sclerostachya fusca (Roxb.) A. Camus 

in Bihar 

R. K. Singh and D. N. Mishra, Sugarcane 
Research Institute, Pusa, Bihar, write that in 
December 1955, several leaf-spindles of Sclero- 
stachya fusca (Roxb.) A. Camus were found 
swollen. Examination of these galls revealed 
the presence of innumerable black smut spores 
covering a whip-like structure. These spores 
measured 4-3-7-7 microns (average 6-1 microns) 
in diameter and agreed with the size given by 
Mundkur for Ustilago consimilis Syd., previ- 
ously reported from Assam. This is the first 
record of the fungus from Bihar on this host. 


Foot-and-Mouth Virus Photographed 


H. L. Bachrach and S. S. Breese, Jr., of the 
Plum Island Animal Disease Laboratory of the 
U.S. Department of Agriculture, report that 
they have purified, isolated, and photographed 
the foot-and-mouth disease virus. Their first 
electron micrographs of the virus show that it 
is spherical in shape and about one-millionth 
of an inch in diameter. This is the smallest of 
any of the viruses affecting animals—even 
smaller than poliovirus. These new findings 
about the physical make up of foot-and-mouth 
disease virus are expected to speed research on 
the development of new and effective means 
of combating the disease, which has great 
economic importance to livestock production 
throughout the world. 


France Builds a Solar Furnace 


The biggest mirror in the world is being 
built at Mount Louis, near Perpignan, by the 
Laboratoire de L’Energie Solaire and 3 years 
hence will be installed in one of the neigh- 
bouring valleys that lead down from the East- 
ern Pyrenees towards Mount Louis. 

The main mirror will have an area of about 
580 sq. feet. It will be built out of a large 
number of small mirrors each individually ad- 
justed to parabolic shape. But this mirror— 
although the largest—will itself be the recep- 
tacle of light collected by 60 mirrors each hav- 
ing an area of 385 sq. ft. and mounted to fol- 
low the movement of the Sun. The use of a 
valley site will enable the collecting mirrors 
to be so placed at different levels along either 
side of the valley that no one of them will be 
blocked by the others. 


Although there are other experiments at 
Mount Louis—for example,-on the use of solar 
energy to operate a refrigerating machine—the 
production of high temperatures is thought to 
be the more immediately promising. 


Sun Photographed from 83,000 ft. 

Officials of the U.S. Office of Naval Research 
Projects announced at Minneapolis that 
the flight into the stratosphere of an unmanned 
balloon to take photographs of the Sun had been 
an outstanding success. During the five hours 
for which the balloon remained at its pre-deter- 
mined height of 83,200ft., 8,000 photographs 
were taken at one second intervals with 35 mm. 
film. The gondola containing the camera was 
automatically released when the operation was 
completed, and landed by parachute near Scar- 
ville, Iowa, several hundred miles from Huron, 
South Dakota, where the balloon took off. 
Dr. Martin Schwarzschild, the Princeton astro- 
nomer who is the head of the research project 
office said that the photographs of the edge of 
the Sun is unprecedented in sharpness. Hot 
turbulent eddies were visible close to the 
edge; and magnetic storms could also be 
detected. It was also said that the picture 
taken on both occasions indicated that “many 
of our ideas about the make-up of the Sun 
have to be reconsidered”. 


Fluorination of Drinking Water 

The World Health Organization has reported 
that the use of fluorinated drinking water to 
prevent tooth decay is safe, effective and prac- 
tical. After a study of hundreds of fluorination 
programmes in 17 countries, a WHO Committee 
has announced that the use of fluorine in drink- 
ing water-supplies is approved by responsible 
public health officials throughout the world. 

In the United States, 32 million people in 
more than 1,500 communities are drinking 
fluorinated water. Sixteen other countries have 
begun similar programmes. 

The WHO Committee Report emphasized 
that results in all nations using fluori- 
nated drinking water show remarkable uni- 
formity. Dental caries in the permanent teeth 
of children decreased by about 60%, while i 
children’s primary teeth the reductions ranged 
from 50 to 60%. 

No other public health procedure has had, 
during the initial stages of its application, such 
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a background of study in terms of both time 
and expense, the Report said. Without quali- 
fication or caution, WHO recommends the use 
of fluorinated drinking water wherever and 
whenever possible. It was suggested that 
treated water contains 1 part of fluorine for 
every 1 million parts of water. 


Production of Synthetic Mica: in USA 


Large-scale production of synthetic mica by 
Synthetic Mica Corporation, New Jersey, is re- 


ported to be successful. Synthetic Mica Corpo- 


ration prepare crystals of four inches by one- 
eighth inch routinely although the yield of such 
crystals is low. 

To produce synthetic mica, a mixture of 
silica sand, calcined alumina, calcined magne- 
sia, potassium silico-fluoride and an auxiliary 
source of potassium such as feldspar are used 
in the proportions desired in the product. Heat- 
ing is carried out in an electric arc furnace up 
to 1,300°C. to 1,400°C. which is maintained 
until 40 to 50% of the material has melted. This 
mass is then slowly cooled (one degree or less 
per hour) to room temperature. The rate of 
cooling is one of the most important factors 
leading to large crystals. 

The type of mica prepared is of the fluor- 
phlogopite type (K,Mg,Al,Si,O,,F,) as its syn- 
thesis is easier than that of muscovite. Large 
crystals (only a few per batch usually) are 
separated from the mass for use in vacuum 
spacers, and other applications. The remainder 
of the melt is crushed, ground, mixed with glass 
and other ingredients and moulded into final 


shapes. 
Neutron Interactions 


More than 150 outstanding nuclear physicists 
representing the United Kingdom, the U.S.S.R., 
France, India, Japan, Italy, Sweden, Germany, 
Norway. Denmark, the Netherlands, and the 
United States met in September (9th io 13th) 
at Columbia University to participate in the 
International Conference on the Neutron Inter- 
actions with the Nucleus. I. I. Rabi, Higgins 
Professor of Physics at Columbia, and Nobel 
Prize winner, presided over the Conference, 
and W. B. Lewis, Vice-President of Atomic 


Energy of Canada, Ltd., served as Vice-Presi- 
dent. The many distinguished participants in- 
cluded Homi J. Bhabha of India and Francis 
Perrin of France. 

The Meeting was held under the auspices of 
the International Union of Pure and Applied 
Physics. In addition to the host, the Columbia 
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University, the sponsors were the U.S. Atomic 
Energy Commission, the Office of Naval Re- 
search and the Air Force Office of Scientific 
Research. 


Advances in Titanium Technology 


Two new developments have recently been 
reported in the technology of titanium. Armour 
Research Foundation have announced a cold 
chlorination process for production of titanium 
tetrachloride, used as an intermediate in the 
manufacture of titanium. The current 100-year- 
old high temperature chlorination process re- 
quires rutile as the starting material but the 
cold chlorination can be applied to such low 
titanium ores as ilmenite and careful cost 
estimates indicate that it is financially com- 
petitive. The Foundation are now seeking an 
industrial sponsor for a development pro- 
gramme. Meanwhile Boeing Airplane Co. have 
stated that progress is being made in forming 
the titanium sheet metal by working at tem- 
peratures above 800° F. While formability was 
satisfactory, the conventional die lubricants 
broke down at these temperatures. Satisfactory 
lubricating properties were found in glass frits 
which prevent galling between the dies and the 
parts, and also decrease the oxidation of the 
parts. Special glass compositions have now 
been developed. They are made up in organic 
suspensions and have indefinite shelf life. After 
the forming operation, they are readily remov- 
ed in hot 10-30% caustic soda solutions. 


New High-Strength Steel 


Although many steels can be heat-treated to 
strengths of 300,000lb. per inch and higher, 
they are normally quite brittle at this strength 
level. Such brittleness prohibits their use in 
structural applications where a certain amount 
of ductility and toughness is required. 

The National Bureau of Standards has experi- 
mentally produced steel that can be heat- 
treated to a strength of 285,000lIb. per inch 
with sufficient ductility for structural applica- 
tions. Developed by Samuel J. Rosenburg and 
Carolyn R. Irish of the Bureau’s thermal metal- 
lurgy laboratory, the steel is made by normal 
melting and working process and should not 
be difficult to manufacture. 

One of the principal applications for such 
materials is in aircraft landing gears. Because 
landing gears constitute approximately 10% of 
the weight of an empty military plane, the use 
of an ultra-high-strength steel in such compo- 
nents can save considerable dead weight. 
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Association of Microbiologists of India 


Association of Microbiologists of India 
formed in 1938 and affiliated to the Inter- 
national Congress of Microbiology, decided at 
a meeting held in Calcutta to widen the scope 
and activity of the organisation by inviting in 
its fold workers not merely from such fields as 
medicine, veterinary and plant pathology, but 
also from soil science, food preservation, dairy, 
leather, jute, textile and fermentation indus- 
tries. The Association will be concerned with 
both fundamental and applied aspects of the 
study of bacteria, viruses, microfungi, proto- 
zoa and microscopic alge, its members being 
united by the common aim of developing scien- 
tific knowledge concerning micro-organisms. 

The Association has accordingly elected a 
widely representative Organising Committee 
and a 22-man Steering Committee with Major- 
General S. S. Sokhey as President to carry out 
the programme. 

Annual Conference of the Association will be 
held in the first week of January 1958, during 
the Forty-Fifth Session of Indian Science Con- 
gress in Madras. Prof. M. S. Thacker, Presi- 
dent of the Indian Science Congress Session, 
will be the Guest-in-Chief. 

Workers interested in the field of Microbio- 
logy are requested to contact the Secretary, 
Association of Microbiologists of India, Indian 
Institute for Biochemistry and Experimental 
Medicine, P. 27, Prinsep Street, Calcutta-13. 


Shark Fossil 


The Chicago Museum of Natural History has 
announced discovery of a fossil shark that is 
250 million years old. The Museum reports 
that the fossil was found in shale formations 
in Parke County, Ind., several weeks ago by 
Rainer Zangerl and Eugene S. Richardson, Jr. 

This is believed to be the first well-preserved 
shark fossil ever found from the Carboniferous 
period. The remains of the shark measure 
814 ft. in length, and it is estimated that they 
would have been about 15ft. long had they 
been complete. Because sharks have cartila- 
genous skeletons, they are rarely preserved as 
fossils. (Science, 1957, 126, 157.) 


Rare Element 

Members of the staff of the Physical Tech- 
nical Institute of the Academy of Sciences of 
the Kazakh Soviet Socialist Republic, with the 
aid of spectral analysis, have found the rare 
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element rhenium in deep layers of copper ores 
in the Jezakazgan deposits in Central Kazakha- 
stan. 

The discovery is of great interest because it 
facilitates the production of rhenium for in- 
dustrial purposes. 

This element is a splendid substitute for 
tungsten and molybdenum in making filaments 
for electric lamps and electrotechnical instru- 
ments. Hitherto rhenium could only be ob- 
tained from sulphurous molybdenum. 


Birbal Sahni Institute of Palaeobotany, Lucknow 


The Tenth Annual Scientific Meeting of the 
Palzobotanical Society will he held at the 
Institute’s premises on the 2lst and 22nd of 
Jenuary 1958. The programme chalked out 
includes lectures, reading of papers and dis- 
cussions. Palzobotanists from all over India are 
expected to participate. 


Indian Standards Institution 


Indian Standards Institution will hold its 
Annual Convention at Madras from 22 to 28 
December 1957. Some 600 delegates have 
accepted the Institution’s invitation to partici- 
pate in the discussions and about one hundred 
technical papers are expected to be presented 
for discussions by specialists in the fields. 


Award of Research Degree 


Shri K. Bhaskara Rao has been awarded the 
D.Sc. Degree in Chemistry of the Andhra Uni- 
versity, for his thesis entitled, “Catalysed Re- 
actions in Volumetric Analysis”’. 

Miss V. R. Meenakshi has been awarded the 
Ph.D. Degree in Zoology of the Annamalai 
University, for her thesis on “Physiological 
Studies of Pila virens with Special Reference to 
Aestivation”. 


Asia Publishing House 


The Asia Publishing House has launched upon 
a major programme of publishing American 
text-books, in India, at about half the original 
price. Four books in this programme have 
already come out. The high price of American 
text-books has put them beyond the range of 
Indian students, and the Asia Publishing House 
deserve to be congratulated for this endeavour 
and are doing a great service by republishing 
these costly books and making them available 
at a modest cost. 
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TEMPO LABORATORY EQUIPMENT } 


HOT AIR OVEN 


TEMPO INDUSTRIAL CORPORATION 
(PRIVATE) LTD. 


Sonari Road, Paranjpe ‘B’ Scheme, BOMBAY-24 


ZOOLOGICAL SPECIMENS 
AND 
BIOLOGICAL REQUIREMENTS 
OF THE 


LABORATORIES 
AND 


INSTITUTIONS 


Consult: 


Bombay Biological House 
Dealers in Zoological Specimens 
119, Hindu Colony, Dadar, Bombay 14 


—RELIABLE HOUSE FOR— 


LABORATORY GLASSWARES 
(Plain and Graduated) 


© THERMOMETERS & HYDROMETERS 
(Various ranges) 


& LABORATORY PORCELAINWARES & 
SILICAWARES 


NICKEL AND PLATINUMWARES 


* WHATMAN FILTER PAPERS 
MICROSCOPES & ACCESSORIES 


BALANCES, TINTOMETERS, AEROGEN 
GAS PLANTS AND OTHER INSTRU- 
MENTS REQUIRED BY CHEMICAL 
LABORATORIES 


Contact: 


UNIQUE TRADING CORPN. 
51-53, Babu Genu Road 
BOMBAY 2 


Gram: ‘ UNILAB’ Phone: 30011 


BOROSIL 


LABORATORY GLASSWARE 


such as 


FLASKS, BEAKERS, CONDENSERS, 

MEASURING FLASKS, MEASURING 

CYLINDERS, PIPETTES & ANY 

SPECIAL APPARATUS MADE TO 
DESIGN 


and 


PENICILLIN VIALS, VACCINE BULBS— 
WHITE & AMBER 


ALL OTHER APPARATUS & EQUIPMENT 
MANUFACTURED TC CLIENT'S DESIGN 


INDUSTRIAL & ENGINEERING 


APPARATUS CO. (PRIVATE) LTD. 
CHOTANI ESTATES, PROCTOR ROAD 


| 
ores | 
e for | | 
| 
f the | | 
t the | | 
| out | | 
| dis- | | 
ia are | | 
| | 
| 
| | | 
artici- 
ndred 
sented 
. | 
the |, | 
| Uni- | | | 
d the ] 
nce to | 
| 
| 
upon | | 
riginal | 
har — | 
erican | 
ge of 
House 
ishing 
Established 1941 
Phone : 61813 Gram: PHERETIMA GRANT ROAD, BOMBAY 7 
CURR. SCI.. NOVEMBER 1957 


THE MANGO 


PUBLISHED BY 


INDIAN COUNCIL OF AGRICULTURAL RESEARCH 


Here is an outstanding book on mango, the most important among the Indian fruits. 

THE MANGO presents a graphic description in one volume and for the first time of 
eveiy known variety of ihe fruit g:own in different parts of the country. 

Divided into 2 parts, the book deals exhaustively with the history, characteristics, 
botany, growth habits and cultivation of the fruit, Effective methods of pest control are 
also discussed. 

The 200 and odd colour and black and white illustrations add to the usefulness of 
the publication. Comprehensively indexed, the book is printed on art paper with a three 
colour jacket. 

THE MANGO will be equally valuable to large-scale commercial growers, home- 
gardeners, horticulturists, agricultural students and scientists. 


Pages : 550 Size : 74" x 10” Colour Plates : 213 


Price: Indian Edition: Rs. 40°00, Overseas Edition : $ 12.00/85 Sh. 
(Packing end Forwarding Charges: Rs. 4°00 Extra. V.P.Ps. not sent) 


Order Your Copy from: 
THE BUSINESS MANAGER 


INDIAN COUNCIL OF AGRICULTURAL RESEARCH 
Queen Victoria Road, NEW DELHI cnpia) 


INDIAN INSTITUTE OF SCIENCE LIBRARY 


can supply PHOTOCOPIES of Articles, Graphs, Charts, 
Illustrations, Blue Prints, etc., from the Scientific and Tech- 
nical Publications available in the Library, to Scientists and 
Scientific Institutions 


Fniarged or Reduced Copies can also be supplied wherever possible 


Size upto Rates per page, per copy 


6° Re. 0-50 
11" Re. 0-75 
23*x 17" Rs. 1°25 


(Packing and postage extra) 


For further particulars contact: 
LIBRARIAN 


INDIAN INSTITUTE OF SCIENCE 


BANGALORE 3, INDIA 
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with 


FUNCTION PLOTTEP. Automatically and con- 
tinuously plots a curve which shows the relation- 
ship of one variable to another. Typical uses: 
speed versus torque, stress versus strain, 
temperature versus oressure, plate voltage 
versus plate current (and other electron tube 
characteristics), and many other variable 


relationships. 


EXTENDED RANGE 
RECORDER Facilitates 
Measurement of any 
linear variable whose 
values change over a 
wide range, and where 
precise evaluation and 
good resolution are 
important. This instru- 
ment is particularly 
suited to the measure- 
ment of forces in 
conjunction with a 
Strain gage bridge. 


Here’s an exceptional group cf instruments to 
measure and record your research findings 
swiftly, surely, conveniently. These ElectroniK 
instruments for research can speed completion 
of your projects, by eliminating many of the 
tedious, time-consuming details of test work 


ADJUSTABLE SPAN 
RECORDER Measures 
spans and magnitudes 
of a variety of emf's. 
Instrument calibration 
can be in terms of 
any variable reducible 
to d-c voltage. Can be 
used with thermo. 
couples, steam gazes. 
tachometers, and 
other transducers. 


BROWN 
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Measure and plot changes 


in variables as they occur... 


instruments for research 


NARROW SPAN 
RECORDERS = Accu- 
rately measure d-c 
potentials as low as 
0.1 microvole and 
spans as narrow as 100 
microvolts. Available 
asaprecision indicator, 
circular chart recorder, 
and strip chart 
recorder. Useful ( with 
appropriate primary 
measuring elements) 
for measuring differen- 
tial temperatures and 
slight variations in 
the temperatures of 
small objects through 
the use of radiation 
pyrometry. 


Honeywell 


INSTRUMENTS 


Contact 


BLUE STAR 


BLUE STAR ENGINEERING 
CO. (Madras ) PRIVATE LTD. 
23/24 SECOND LINE BEACH, MAUKAS 1 

Also at BOMBAY, CALCUTTA, DELHI 
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REVISION OF ADVERTISEMENT AND SUBSCRIPTION RATES 
with,effect from January 1958 


REVISED ADVERTISEMENT RATES* 


INSERTION FULL PAGE HALF PAGE QUARTER PAGE 
Twelve Rs. 700-00 Rs. 400-00 Rs. 250-00 
Six Rs. 400-00 Rs. 250°00 Rs. 150-00 
Single Rs. 80-00 Rs. 50°00 Rs, 30-00 
2nd and 3rd cover pages and pages facing reading matter Rs. 800-00 each. 
Fourth cover page Rs. 1,000 -00 


* The revision will not affect existing contracts and will take effect affer the expiry of the 


tracted period. 
= REVISED SUBSCRIPTION RATES 


ANNUAL SUBSCRIPTION: Inland Rs. 20°00; Foreign £ 2 or $.6°00 
PRICE PER ISSUE: Inland Rs. 2°00; Foreign Sh. 4 or $ 0°60 


For particulars write to: 
UNDER SECRETARY. PUBLICATIONS DIRECTORATE 


COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH 
OLD MILL ROAD ° - NEW DELHI 2 


MOST RELIABLE INDIGENOUS SUBSTITUTES OF 
GUARARTEED ANALYTICAL REAGENTS 


SPECTROSCOPIC EQUIPMENT | 


AND MAY BE FOUND IN - 
ACCESSORIES OSTER BRAND 
FOR ANALYTICAL REAGENTS 


QUANTITATIVE ANALYSIS & RESEARCH WORK 


% ACID HYDROCHLORIC 

% AMMONIUM HYDROXIDE 
% ACID NITRIC 

% ACID SULPHURIC 

LABORATORY CHEMICALS 


Light sources like Arc Lamps with uni- 
versal movements, precision slits, mount- 
ings for spectrographs, cameras, micro- 
photometers, etc , 


For Price List and Agency to: 
MANAGING DIRECTOR 


Sri. CHUNILAL DATTA, B.Sc. 

(Late Senior Demonstrator of 

Chemistry, Vidyasagar College, 
Calcutta) 


Entirely Our Manufacture 


For full particulars, please write to: 
THE GENERAL 


ENGINEERING AND SCIENTIFIC CO. OSTER CHEMICAL & 
- WALTAIR, VISAKHAPATNAM-3 PHARMACEUTICAL WORKS (P) LTD. 
(Ss. INDIA) Regd. Office: 
78 B, Manicktala Street, CALCUTTA 6 
Technical Adviser : Works: 
Dr. |. RAMAKRISHNA RAO Bagmari Road, CALCUTTA 


M.A., Ph.D. (Cal.), D.Se, (Lond.) TELEPHONE: 35-2052 
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Four hundred young engineers who 
will man the three new State steel plants 
will spend six weeks at Jamshedpur 
before they go abroad for training. 


Here at the steel city, an orientation 
course will acquaint them with the first 
essentials cf steelmaking in India. 

And they will undoubtedly get a friendly 
tip or two from Tata Steel veterans. 


Jamshedpur is proud to welcome these 
steelmakers of tomorrow. 


TATA STEEL 


' ON TO TWO MILLION TONS 
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Short Beam 
Analytical 


No. K1 


A Really Dependable Balance for Degree 
Classes ard Research Laboratories 


Sensitiveness 1/10th mg. 
Capacity . 200 9m. 

Fitted on §” thick glass base Price: Rs. 325/- 
Catalogue on Request 


Manufactured by: 


Keroy (Private) Ltd. 


BANARAS CANTT. CALCUTTA 10 
"Calcutta Telephone No. is 24-3840.” 


CURRENT SCIENCE 


(ESTD. 1932) 
MALLESWARAM P.O., BANGALORE 3 


The premier science monthly of India 
devoted to the publication of the latest 
advances in pure and applied sciences 


Conducted by 
THE CURRENT SCIENCE ASSOCIATION 
Pee” with the editorial co-operation of eminent 
oe scientists in India 
Annual Subscription: 


India Rs. 8 
Foreign Rs. 10; Sh. 16; $ 2.50 


Further particulars from — 


THE MANAGER 
CURRENT SCIENCE ASSOCIATION 


Malleswaram P.O., Bangalore 3 
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VERY RELIABLE INDIGENOUS SUBSTITUTES 
fed GUARANTEED ANALYTICAL REAGENTS 
MAY BE FOUND IN 


“BASYNTH” 
Brand 
ANALYTICAL REAGENT 
Acid Hydrochloric 
Acid Hydrochloric Fuming 
Acid Sulphuric 
Acid Nitric 
Acid Nitric Fuming 
Acid Acetic Glacial 
Ammonium Hydroxide 
Benzene 
Toluene 
Xylene 
Petroleum Ether 
Amyl Alcohol 

Butyl Alcohol Ete., Etc. 
Basic & Synthetic Chemicals (¥rivate) Ltd. 
P. O. Jadavpur College, Calcutta-32 


Indian 
Journal of Dairy Science 


Established in 1948 as a medium 
for the advancement and dissemination 
of knowledge in regard to dairy 
Current Volume No. 10. 


science.. 


Editer: K. C. SEN, D.Sc., 


Subscription: Rs. 12 
per volume of 4 parts, payable in advance 


Single Copy: Rs. 3 each 


For advertisement rates and other 
: particulars, apply to 
The Joint Secretaries 
Indian Dairy Science Association 
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PLANIMETER 
MODEL 236 


An exclusive F/S patent design 
which eliminates eye-strain 
increases precision and speed. 


A product of 


FILOTECNICA SALMOIRAGHI S.P.A. 


MILAN ITALY 


Sole Agents 


MARTIN & HARRIS (PRIVATE) LTD. 


(SCIENTIFIG DEPARTMENT) 
Savoy Chambers, Wallace Street 
BOMBAY 1 
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WATER BIDISTILLATION 
APPARATUS according to 
Zeliner made of Jena Glass 
produces 4 litres of sterile, gas 
and pyrogen-free bidistillate 
without leaving any residue. 
The water being boiled in 
vacuum in the second stage of 
distillation produces the high 
degree of purity ultimately 


achieved by the bidistillate. 


“ea _ For particulars write to: 


JENA‘ GLAS 
THE SCIENTIFIC INSTRUMENT COMPANY, LTD. 
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